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{%?a A f t e r  16 years  of developing and f l y i n g  spacecraf t  

t o  var ious p l ane t s  and i n  o r b i t  around t h e  Sun,  t h e  Pioneer 

P r o j e c t  O f f i c e  a t  NASA’s Arnes  Research Center i s  c los ing  down. 

Respons ib i l i ty  f o r  operat ion of  t h e  7 Pioneers s t i l l  

i n  i n t e r p l a n e t a r y  space i s  being t r ans fe r r ed  t o  t h e  working 

Space Missions branch a t  Arnes. The m v e  i s  a r e s u l t  o f  t h e  

terminat ion of t he  Pioneer series of  spacecraf t .  

The Pioneers s t i l l  opera t ing  are: t h e  four  Pioneers 

6 t o  9, which c u r r e n t l y  form a network of  so l a r  weather s t a t ’  rcns 

around t h e  Sun;and Pioneer 10 and Pioneer Saturn, both headed out 

of t h e  solar system a f t e r  t h e  f i r s t  two f l i g h t s  t o  J u p i t e r ,  and 

t h e  first f l i g h t  t o  Saturn.  Pioneer Venus continues t o  o r b i t  

t h e  cloud-shrouded p l ane t  photographing cloud c i r cu la t ion ,  

mapping Venus’ surface, and tak ing  a range of o ther  data .  

Pioneer Venus w a s  t h e  l as t  development r e s p o n s i b i l i t y  of  t h e  

Pioneer Office.  This  w a s  a sophis t ica ted  mission involving s i x  

spacecraft--four atmosphere probes, a probe carrier and an o r b i t e r  

A to ta l  of 28 s c i e n t i f i c  instruments w e r e  carried by t h e  s i x  Venus 

spacecraft. The  a t m s p h e r e  probe missions w e r e  successfu l ly  

completed i n  December 1978, and t h e  Orbiter continues t o  r e t u r n  

major da ta  from Venus, such as the  f irst  d e t a i l e d  t e r r a i n  maps. 
2/2 8/80 - more - 

k 
I L 

i 
I 
I 

I 



- 2 -  

Pioneer 10 made t h e  f i r s t  c lose  up p i c t u r e s  of J u p i t e r ,  

sounded the g ian t  p l a n e t ' s  i n t e n s e  r ad ia t ion  belts,  determined 

t h a t  it w a s  an e n t i r e l y  l i q u i d  p lane t ,  and made o the r  important 

d i scover ies .  The spacecraf t  then  used t h e  energy of  J u p i t e r ' s  

orbi ta l  rmtion t o  begin t h e  f i r s t  t r i p  o u t  of t h e  s o l a r  system. 

It carries a message f o r  any i n t e l l i g e n t  spec ies  who might f ind  

it. 

P i o n e e r  Saturn also f l e w  t o  J u p i t e r ,  making t h e  only  

p i c t u r e s  so f a r  of J u p i t e r ' s  po lar  regions.  It skimmed c l o s e  

t o  t h e  p l a n e t ' s  cloud tops,  f l y i n g  through t h e  m o s t  i n t ense  

zone of i t s  sear ing  r ad ia t ion  belts.  

It then crossed t h e  s o l a r  system, reaching Saturn las t  

September, af ter  a b i l l i o n  m i l e  t r i p  from Jup i t e r .  It took t h e  

f i r s t  c l o s e  up p i c t u r e s  of t h e  r inged p l ane t ,  measured i t s  

magnetic and r a d i a t i o n  environments and t h e  c h a r a c t e r i s t i c s  ' 

of i ts  i n t e r i o r :  and it found a new m o n  and a new r ing .  

The 1 2  Pioneer missions have a l l  been very h ighly  productive 

s c i e n t i f i c a l l y ,  and t h e  spacecraf t  have accomplished seve ra l  

dozen " f i r s t s "  i n  a v a r i e t y  of areas. The P ro jec t  Off ice  and 

i ts  s t a f f  m e m b e r s  have received many awards, including two of 

i n t e r n a t i o n a l  reputat ion.  

"Charl ie  Hal l"  (Pioneer P ro jec t  Manager) "and a l l  who have 

p a r t i c i p a t e d  i n  t h e  program <;e:;er ~ e -  X K  congratulat ions am? 

a hea r ty  w e l l  dane," sa id  Ames  Director  C.  A. Syverston i n  a 

s t a f f  memo on t h e  subjec t .  "I want t o  thank them f o r  being 

such a g r e a t  credi t  t o  A m e s ,  'I he added. 

MISA Headquarters has j u s t  awarded a l a r g e  number of NASA 

medals and o the r  recogni t ion t o  ind iv idua ls  and teams who have 

made Pioneer go. Ha l l  w a s  given t h e  Distinguished Service 

Medal, NASA's highes t  award. H e  is r e t i r i n g  after 38 years 

of se rv ice  with t h e  agency. 
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NASA T E S T I N G  55-TO-65-YEAR-OLDS FOR SPACE FLIGHT STRESSES 

Can humans older than 55 withstand the physiological s t ress  of 

weightlessness riding aboard N A S A ' s  Space Shuttle? 

To answer t h a t  question, the space agency for the f i r s t  time 

i s  sub.jecting males aged 55 t o  65 t o  prolonged bedrest, a way t o  

simulate the weightless environment of space f l igh t .  

The t e s t  subjects are the oldest NASA has subjected t o  simu- 

Four previous studies a t  N A S A ' s  Ames Research lated weightlessness. 

Center, Mountain View, California, tested males and  females aged 

35 t o  45 and 45 t o  55. Women aged 55 t o  65 will be tested l a t e r  

th i s  year, completing the planned series of s ix  studies designed 

t o  s e t  baseline medical c r i t e r i a  for  space-flight participation. 

Forty-six males, aged 55 t o  65 ,  reported for  the f i r s t  brief-  

ing a t  Ames in early February. Of the  44 who reported for  Physical 

examination, 25 were found f i t  enough t o  participate in preliminary 

testing -- 10 of these were in the 60-65 age g r o u p .  

selected t o  report for orientation on March 2 4 ,  with the other 

five serving as a1 ternates . 

Twenty were 

- more - April 4 ,  1980 
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The preliminary orientation and testing serves a dual purpose: 

i t  gives Dr. Harold Sandler, Ames project s c i en t i s t ,  an opportunity 

t o  see how sub.jects perform and i t  also allows the subjects an 

opportunity t o  decide whether they want t o  participate. 

Two sets  of four subjects will be selected next Monday, April 7 .  

Four will be admitted April 10 to Ames' Human Research Facility for  

nine days o f  controlled observations, 10 days of bedrest and five 

days of recovery and post-bedrest t e s t s  of the cardiovascular system. 

Another fou r  subjects will be admitted April 13 f o r  the same sequence 

of events. 

Sandler has 11 co-investigators, nine associated w i t h  the 

Ames center, one a t  NASA's Johnson Space Center in Houston, one 

a t  S t a n f o r d  University and one a t  the New Jersey Medical School. 

The Ames Human Research Facility i s  managed by Dee O'Hara, R . N .  

-end- Apr i l  4 ,  1980 
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NASA TECHNOLOGY BRINGS RECYCLED WATER CLOSER TO HOME 

I n  an e x p e r i m e n t a l  w a s t e w a t e r  t r e a t m e n t  p l a n t  i n  P a l o  A l t o ,  

C a l i f . ,  NASA has  been working w i t h  t h e  S a n t a  C l a r a  Va l l ey  

Water D i s t r i c t ,  t h e  Environmental  P r o t e c t i o n  Agency and t h e  
> .  

C a l i f o r n i a  Department of Water Resources  u s i n g  a sys tem of 

a u t o m a t i c  water q u a l i t y  mon i to r ing  t h a t  i s  q u i c k ,  e f f i c i e n t  

and r e q u i r e s  almost no human i n t e r v e n t i o n .  
\.%-. _.-- ~ . . - ^  ^ ,  - -r -,,- - 

Although t h e  r e c y c l e d  w a t e r  i s  n o t  p iped  i n t o  homes, it 

i s  c l e a n  enough t o  be r e t u r n e d  t o  t h e  San F r a n c i s c o  Bay w i t h o u t  

harm t o  sea l i f e .  And, acco rd ing  t o  NASA p r o j e c t  manager Ken 

Nish ioka ,  t h e  w a t e r  may be  " c l e a n e r  t h a n  t a p  water , "  b u t  

s t u d i e s  s t i l l  must be  done t o  de te rmine  t h e  long-term e f f e c t s ,  

i f  any,  of  d r i n k i n g  it. 

Automated water q u a l i t y  m o n i t o r i n g ,  d e f i n e d  as t h e  a b i l i t y  

t o  o b t a i n  desired w a t e r  q u a l i t y  data w i t h o u t  human i n t e r v e n t i o n ,  

o f f e r s  con t inuous  una t t ended  o p e r a t i o n  of s e n s o r s  which 

a n a l y z e  a f lowing  sample stream. Samples are c o n t i n u o u s l y  

c o l l e c t e d  and ana lyzed ,  and immediate r e s u l t s  are a v a i l a b l e .  

(more) 

February  1 9 ,  1 9 8 1  
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Requirements by t h e  EPA fo r  p o t a b l e  water s p e c i f i c a t i o n s  

can be  m e t  by c u r r e n t l y  used  methods and equipment.  But when 

a l a r g e  number of samples  must be  c o l l e c t e d  and a n a l y z e d ,  

manpower r equ i r emen t s  make t h e s e  manual o p e r a t i o n s  e x p e n s i v e .  

Samples o f t e n  are s e n t  t o  d i s t a n t  l a b s  f o r  p e r i o d i c  t e s t i n g ,  

b u t  t h e y  may change composi t ion  i n  t r a n s i t  ( f o r  example,  v o l a t i l e s  

may be  s u b s t a n t i a l l y  l o w e r ) .  R e s u l t s  o f  t h e s e  a n a l y s e s  may 

n o t  be  known f o r  several weeks. 

NASA's automated sys tem c o n s i s t s  of  a computer and a number 

of i n s t r u m e n t s  des igned  t o  s e n s e  t h e  p re sence  of b a c t e r i a .  

O p e r a t i o n a l  i n s t r u m e n t s  i n c l u d e :  an automated twin-column 

g a s  chromatograph,  developed a t  NASA's Ames Research C e n t e r ,  

based  on t h e  Viking l a n d e r  chromatograph which w a s  d e s i g n e d  

t o  d e t e c t  l i f e  on Mars; an automated c o l i f o r m  s e n s o r ,  developed 

by Boeing C o . ,  Houston, and an automated biomass d e t e c t o r ,  

b u i l t  by Boeing based on r e s e a r c h  a t  NASA's Goddard Space F l i g h t  

C e n t e r ,  G r e e n b e l t ,  M d .  A v i r a l  d e t e c t o r ,  deve loped  a t  Ames, 

i s  b e i n g  e v a l u a t e d , a n d  technology for  a heavy m e t a l  sensor 

i s  b e i n g  developed .  These i n s t r u m e n t s  w i l l  be added a t  a 

la ter  date. 

The p r o j e c t  has  t h r e e  g o a l s :  t o  demons t r a t e  t h e  f e a s i b i l i t y  

of automated water q u a l i t y  mon i to r ing ;  t o  i d e n t i f y  key water 

q u a l i t y  s e n s o r s :  and t o  e v a l u a t e  t h e  cost e f f e c t i v e n e s s  of 

w a t e r  t r e a t m e n t .  

(more) 
February  1 9 ,  1 9 8 1  
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Twelve water q u a l i t y  c h a r a c t e r i s t i c s  are measured by t h e  

sys tem,  inc lud i f ig  ammonia, c h l o r i d e s ,  c o l i f o r m ,  h a l o c a r b o n s ,  

sodium, t e m p e r a t u r e s ,  pH and h a r d n e s s .  
1 

The p r o j e c t  began i n  1 9 7 4  a t  NASA’s Johnson Space C e n t e r ,  

Houston, when NASA, t h e  Department of Housing and Urban 

Development and t h e  EPA set  o u t  t o  p l a n  t h e  t o t a l  u s e  of  w a s t e  

p r o d u c t s  from a l a r g e  apa r tmen t  complex o r  s m a l l  c i t y .  G l a s s  

and metals were t o  be  r e c y c l e d ,  p a p e r  waste burned  for  h e a t  

and h o t  water ,  and wastewater w a s  t o  be  p u r i f i e d  and r e u s e d .  

A p a n e l  o f  e x p e r t s  de t e rmined  t h e  b i o l o g i c a l ,  chemica l  

and p h y s i c a l  q u a l i t i e s  which would have t o  b e  measured f o r  

p u r i f i c a t i o n  of w a s t e w a t e r .  

Design and assembly of t h e  automated w a t e r  q u a l i t y  mon i to r ing  

sys t em t o  meet t h e s e  p a r a m e t e r s  w a s  completed a t  t h e  Johnson 

Space C e n t e r .  The systern ‘ w a s  t e s t e d  i n  Hous ton ’ s  Southwest  

Wastewater Trea tment  F a c i l i t y .  

When S a n t a  C l a r a  V a l l e y  Water D i s t r i c t  o f f i c i a l s  h e a r d  

abou t  t h e  sys tem,  t h e y  a sked  t o  have it t r a n s f e r r e d  t o  t h e  

e x p e r i m e n t a l  w a t e r  r e c l a m a t i o n  p l a n t  i n  P a l o  A l t o .  

When t h e  u n i t  w a s  i n s t a l l e d  i n  P a l o  A l t o  i n  1977,  management 

w a s  t r a n s f e r r e d  t o  Ames Research C e n t e r .  

# # # # #  
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NASA SCIENTIST USES BIOFEEDBACK TO STOP MOTION S I C K N E S S  

Learn ing  t o  p r e v e n t  motion s i c k n e s s  is l i k e  l e a r n i n g  t o  p l a y  

t h e  p i ano ,  s ays  a NASA s c i e n t i s t  who has  s t u d i e d  r e sponses  t o  

motion i n  more t h a n  1 0 0  s u b j e c t s .  
I f  your b r a i n  has  something a k i n  t o  t h e  sound of a wrong n o t e  

t o  t e l l  it when your body i s  "o f f -key , "  you can l e a r n  t o  c o n t r o l  
p h y s i o l o g i c a l  r e sponses  t o  motion, such a s  nausea and d i z z i n e s s ,  

accord ing  t o  D r .  P a t r i c i a  Cowings, p sychophys io log i s t  a t  N A S A ' s  

A m e s  Research Cen te r .  

Cowings b e l i e v e s  she  might have a c u r e  f o r  "space  s i c k n e s s , "  

t h e  motion s i c k n e s s  which occurs i n  t h e  w e i g h t l e s s  environment  
of s p a c e f l i g h t  and has  a f f l i c t e d  about  h a l f  of a l l  a s t r o n a u t s .  
She may g e t  a chance t o  t e s t  h e r  t h e o r i e s  aboard t h e  Space 

S h u t t l e  i n  t h e  1 9 8 0 s .  

Working i n  Ames' Biomedical Research D i v i s i o n ,  Cowings and 

he r  r e s e a r c h  a s s o c i a t e  W i l l i a m  Toscano have t a u g h t  about  50 
v o l u n t e e r s  how t o  suppres s  i l l n e s s  when s u b j e c t e d  t o  an  ever -  

f a s t e r  sp inn ing  c h a i r .  Another 60  s u b j e c t s  were s t u d i e d  w i t h o u t  
t h e  t r a i n i n g .  

E igh ty - f ive  p e r c e n t  of t h e  t r a i n e d  s u b j e c t s  improved t h e i r  

a b i l i t y  t o  wi ths t and  motion. S i x t y - f i v e  p e r c e n t  were a b l e  

t o  completely suppres s  i l l n e s s  symptoms, r e g a r d l e s s  of t h e  

i n c r e a s e  i n  r e v o l u t i o n s  p e r  minute .  The o t h e r  2 0  p e r c e n t  w e r e  

a b l e  t o  wi ths t and  a s i g n i f i c a n t  i n c r e a s e  i n  rpms b e f o r e  becoming 
s i c k .  For  t h e  1 5  p e r c e n t  who f a i l e d ,  t h e  s i x  hours  of t r a i n i n g  

- m o r e -  May 6, 1 9 8 0  
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for the study may not have been enough, Cowings believes. 
No one in the untrained control groups showed any significant 
improvement with time. 

The trained subjects monitored bodily functions such as 
respiration and heart rate, learning to recognize when their 
bodies were operating best. In addition to the biofeedback, 
subjects were taught mental exercises which would elicit 
optimal responses, to speed up the learning process. They 
then applied the technique while in the rotating chair. 

Advantages of biofeedback over conventional treatments for 
motion sickness include an absence of side effects, such as 
the sleepiness common with drug therapy. Biofeedback training 
transfers from one type of motion sickness to another; other 
treatments often do not. Biofeedback succeeds because it treats 
the symptoms common to all forms of motion sickness, Cowings said. 

The next step for Cowings is to test her theories in space. 
She has designed a study which she hopes will be on one of the 
first two life science Spacelab missions aboard the Space Shuttle, 
scheduled for 1983 and 1985. Her study may prevent motion 
sickness in the two astronauts while allowing Cowings to study 
their physiological responses to weightlessness. 

Cowings' experiment is one of the studies tentatively selected 
for the first two life science flights. Specific experiments will 
be chosen two years before the flights. 

If her study gets the go-ahead, Cowings will train the two 
crew members as she's trained her other subjects over the past 
seven years. At launch, Cowings said, the astronauts will be 
wired to a tiny, eight-channel cassette tape recorder which 
will monitor the subjects' physiological responses and provide 
a feedback display to each subject. 

to be sure their responses are optimum. But if a subject 
starts to feel sick, he or she must immediately apply the 
biofeedback training for a maximum of 30 minutes. 

Once daily, the crew members will have to consciously check 

-more- 
May 6, 1980 
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I f  t h e  a s t r o n a u t  becomes s i c k ,  he o r  s h e  w i l l  push a b u t t o n  

t o  mark t h e  t a p e ,  which Cowings l a t e r  w i l l  s t u d y  t o  f i n d  o u t  
what l e d  up t o  t h e  i l l n e s s .  

P h y s i c a l l y  f i t  p e r s o n s  f r e q u e n t l y  are s u s c e p t i b l e  t o  motion 

s i c k n e s s  -- i n  f a c t ,  young a t h l e t e s  o f t e n  are  t h e  p e r s o n s  most 

s e n s i t i v e  t o  motion.  An a t h l e t e ' s  body must produce s t r o n g  
r e a c t i o n s  t o  per form a t h l e t i c  f ea t s ,  Cowings e x p l a i n e d ,  b u t  

i n  o r d i n a r y  stress s i t u a t i o n s ,  t h e  r e sponse  i s  i n a p p r o p r i a t e .  
Cowings' f i r s t  s u b j e c t s  w e r e  men. She has begun t o  s t u d y  

women and so f a r  has  found no s i g n i f i c a n t  s e x  d i f f e r e n c e s .  

Having s t u d i e d  s u b j e c t s  aged 18 t o  45, Cowings has  found t h a t  

t h e  o l d e r  t h e  s u b j e c t s ,  t h e  less s u s c e p t i b l e  t h e y  are t o  motion 
s i c k n e s s .  

For  t h e  Space lab  exper iment ,  Cowings' c o - i n v e s t i g a t o r s  are 

D r .  N e a l  M i l l e r  of  R o c k e f e l l e r  U n i v e r s i t y ,  D r .  E r n e s t  H i l g a r d  
of S t a n f o r d  U n i v e r s i t y ,  D r .  J o e  Kamiya of U n i v e r s i t y  o f  C a l i f o r n i a ,  

San F r a n c i s c o ,  D r .  J o seph  Sharp ,  depu ty  d i r e c t o r  o f  L i f e  S c i e n c e s  
a t  NASA-Ames, and W i l l i a m  Toscano, UCSF d o c t o r a l  c a n d i d a t e  who 

has  worked w i t h  Cowings on t h e  expe r imen t s  f o r  t h e  p a s t  f i v e  
y e a r s .  

by NASA's Johnson Space C e n t e r  and NASA's Ames Research C e n t e r .  
Space lab  i s  be ing  b u i l t  by t h e  European Space Agency (ESA)  and 

i s  managed f o r  t h e  Uni ted  S t a t e s  by NASA's Marsha l l  Space F l i g h t  
Cen te r .  

The l i f e  s c i e n c e s  Space lab  exper iments  are managed j o i n t l y  

# # # #  

NOTE TO EDITORS: 

The pho tos  p i c t u r e d  on t h e  n e x t  t w o  pages are a v a i l a b l e  

from t h e  A m e s '  P u b l i c  A f f a i r s  O f f i c e ,  (408) 965-5091. 
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A80-0382-29 (B/W) and AC80-0382-13 (color) -- D r .  Pa t r i c i a  Cowings 
monitors  t h e  p h y s i o l o g i c a l  responses  of W i l l i a m  Toscano, her  r e s e a r c h  
associate,  whi le  he s p i n s  i n  t h e  r o t a t i n g  c h a i r  which is  used t o  
induce motion s i c k n e s s  i n  human v o l u n t e e r s .  
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A80-0382-27 (B/W) and AC80-0382-9 ( c o l o r )  - Ames' l a b  a s s i s t a n t  Leah 
Schafer ,  of Kalamazoo College,  Kalamazoo, Mich., i s  s t r apped  i n t o  a 
v e r t i c a l  motion s imula to r  by D r .  P a t r i c i a  Cowings. The s imula to r  i s  
one of t h e  devices  used by Cowings t o  induce motion s i ckness  i n  human 
vo lun tee r s .  
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NAMES PROPOSED FOR NEWLY-IDENTIFIED FEATURES ON VENUS 

Based on d a t a  r e t u r n e d  by P ionee r  Venus, s c i e n t i s t s  have 

i d e n t i f i e d  major f e a t u r e s  on t h e  cloud-shrouded p l a n e t ,  and 

a r e  working w i t h  an i n t e r n a t i o n a l  nomenclature  group t o  name 

them a f t e r  my th ica l  goddesses .  

The o r b i t i n g  s p a c e c r a f t  now has  mapped a b e l t  of t e r r a i n  

ex tend ing  comple te ly  around t h e  p l a n e t .  I t  f i n i s h e d  t h e  job  

on May 1 8 ,  1 9 8 0 .  The s p a c e c r a f t  r a d a r  mapper ins t rument  meas- 

u r e s  t e r r a i n  from 75  

P ioneer  has  mapped 93% o f  Venus' t o t a l  s u r f a c e .  

0 North l a t i t u d e  t o  63' South l a t i t u d e .  

I n v e s t i g a t o r s  have i d e n t i f i e d  two huge c o n t i n e n t - l i k e  f e a -  

t u r e s  on Venus. One c e n t e r e d  a t  65' Nor th ,  i s  t h e  s i z e  of  

A u s t r a l i a  and c o n t a i n s  mountains as h i g h  as Everes t  - -  t h e  

l o f t i e s t  peak on E a r t h .  

t h e  e q u a t o r ,  has  somewhat lower t e r r a i n  and i s  h a l f  as l a r g e  a s  

Afr ica .  

The o t h e r ,  c e n t e r e d  about  5' South of  

-more - 
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The d a t a  show a v a r i e t y  of  o t h e r  f e a t u r e s ,  i n c l u d i n g  

deep r i f t  v a l l e y s ,  r o l l i n g  p l a i n s ,  h igh  p l a t e a u s  and moun- 

t a i n s .  

P ionee r  Venus has  r e t u r n e d  a huge volume of geograph ica l  

i n fo rma t ion  about  Venus, and p l ane twide  con tour  maps have been 

developed by t h e  Massachuse t t s  I n s t i t u t e  o f  Technology, + 

Cambridge, and t h e  U . S .  Geologica l  Survey,  As t rogeo log ic  S tud -  

i e s  Branch i n  F l a g s t a f f ,  A r i z ,  The mapping p r o c e s s  invo lved  

c o n v e r t i n g  cont inuous  a l t i t u d e  measurements and r a d a r  images a -  

long t h e  P ionee r  o r b i t a l  t r a c k  t o  d e t a i l e d  con tour  p l o t s  and 

r e l i e f  maps of t h e  p l a n e t .  This  p r o c e s s  r e q u i r e s  e r r o r  removal ,  

o r b i t  s o r t i n g  and o t h e r  t y p e s  o f  d a t a  r e d u c t i o n .  

S c i e n t i s t s  have proposed t h a t  t h e  n o r t h e r n  h i g h l a n d  mass be 

named I s h t a r  T e r r a ,  f o r  I s h t a r ,  t h e  Babylonian goddess o f  l ove  

and war. Aphrodi te  T e r r a  has  been proposed as a name f o r  t h e  

e q u a t o r i a l  up land  mass, a f t e r  t h e  Greek goddess of l ove  - -  known 

t o  t h e  Romans a s  Venus. 

I s h t a r  was one of t h e  Babylonian (Assyr ian)  t r i n i t y  of major  

gods.  Known a s  " the  l a d y  of b a t t l e s " ,  she  o f t e n  was d e p i c t e d  

r i d i n g  on a l i o n ,  weapon i n  hand. She was daughter  of t h e  Yoon 

and s i s t e r  of  t h e  Sun. Aphrodi te  (Venus),  f o r  whom t h e  p l a n e t  . 
i s  named, i s  a major f i g u r e  i n  t h e  Greek Pantheon.  

The names f o r  t h e  two major f e a t u r e s  were Proposed by t h e  

P r i n c i p a l  S c i e n t i f i c  I n v e s t i g a t o r s  o f  t h e  r a d a r  mapping team: 

-more- May 2 8 ,  1980  



Drs. Gordon P e t t i n g i l l  of  t h e  Massachuse t t s  I n s t i t u t e  o f  

Technology and Harold Mazursky o f  t h e  U.S. Geologica l  Survey.  

They m e t  w i t h  t h e  Working Group on P l a n e t a r y  Nomenclature o f  

t h e  I n t e r n a t i o n a l  Astronomical  Union, The group has  dec ided  

t h a t  nomenclature  p o l i c y  f o r  major f e a t u r e s  on Venus should  

r e f l e c t  my th ica l  goddesses from v a r i o u s  c u l t u r e s ,  Minor f e a -  

t u r e s  w i l l  be named f o r  o t h e r  myth ica l  female f i g u r e s ,  and 

s t i l l  s m a l l e r  c i r c u l a r  f e a t u r e s  w i l l  be named f o r  famous women 

who a r e  no l o n g e r  l i v i n g .  

The a s t ronomica l  u n i o n ' s  working group has  members from 

t h e  Uni ted  S t a t e s ,  t h e  S o v i e t  Union and Canada. 

P ionee r  Venus has  been c i r c l i n g  Venus s i n c e  December 1 9 7 8 ,  

and i s  o p e r a t i n g  w e l l .  Another s p a c e c r a f t  - -  c o n s i s t i n g  o f  a 

c a r r i e r  bus and f o u r  a t t a c h e d  p robes  - -  a r r i v e d  a t  Venus i n  

t h e  same month and p e n e t r a t e d  t h e  Venusian atmosphere.  

Toge the r ,  d a t a  f rom t h e  O r b i t e r  and f o u r  probes  a r e  p r o -  

v i d i n g  t h e  most comprehensive in fo rma t ion  e v e r  o f  t h e  phenomenon 

t h a t  most v i s i b l y  sets  Venus a p a r t  from i t s  " s i s t e r  p l a n e t "  

E a r t h  - -  i t s  p e r p e t u a l  c loud  cover  and dense h o t  a tmosphere.  

The P ionee r  p r o j e c t  i s  managed by NASA's A m e s  Research 

C e n t e r ,  Mountain V i e w ,  CA. The P ioneer  Venus s p a c e c r a f t  were 

b u i l t  by Hughes A i r c r a f t  Co., E l  Segundo, CA. 

NOTE : 
Photographs t o  i l l u s t r a t e  t h i s  news r e l e a s e  can be 

-more - 
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obtained by writing or phoning: 

NASA Ames Research Center 
Public Affairs 204-12 
Moffett Field, CA 94035 

Telephone : (415) 965 - 5091 

-end- May 28, 1980 
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THE SURFACE OF VENUS FROM PIONEER* 

Based on extensive radar data returned by NASA's Pioneer 

Venus spacecraft, scientists for the first time have mapped 

nearly the entire cloud-shrouded planet, and have identified 

huge continent-sized features -- including mountains as high as 
Everest and deep rift valleys. 

Pioneer Venus has now mapped about 83 percent of the planet's 

surface, and by month's end will have covered 93 percent. 

to Pioneer, less than one percent of Venus' topography had been 

Prior 

measured by ground-based radar. 

Venus' surface has never been seen because of the clouds 

which permanently cover the planet. 

-more-- 

* The information contained in this Fact Sheet is based on a 
paper prepared by Dr. Harold Masursky of the U. S. Geological 
Survey, Flagstaff, Ariz., Dr. G. B. Pettengill of Massachusetts 
Institute of Technology and others, for a Fall issue of the 
Journal of Geophysical Research. Drs. Masursky and Pettengill 
are members of the Pioneer Venus radar altimeter team. 
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Pioneer data suggest that Venus' terrain and geology have both 

strong similarities to and major differences from those of any known 

planet. According to Dr. Harold Masursky, Venus' surface is gently 

rolling, with local dramatic highs like the North American continent. 

However, not counting Earth's oceans, Venus' range of elevations is 

somewhat greater than Earth's, ranging from 2.9 kilometers (9500 feet) 

below the average radius of Venus' spherical surface to 10.8 km 

(35,400 feet) above that level. 

Venus terrain data were provided by the Pioneer Orbiter spacecraft, 

which will measure topography on the planet for several more years. 

The Pioneer Project is managed by NASA's Ames Research Center, Mountain 

View, CA. The spacecraft were built by Hughes Aircraft Co. The radar- 

mapper instrument was provided by Massachusetts Institute of Technology, 

and maps by the U. S. Geological Survey, Flagstaff, AZ.  

Venus ' Topography 
Pioneer's radar-mapper measures Venus surface deviations in top- 

ography from 75 degrees North latitude to 6 3  degrees South latitude. 

This covers 93  percent of the planet's surface, missing relatively 

small circular regions at each pole. 

Because of temporary instrument failure, a mapping gap exists along 

30 degrees longitude. Pioneer is currently mapping this area. Typical 

"footprint" size for altimetry measurements of topography is 25 by 50 

km, on a grid with spacing of 100 km. 

Sixty percent of Venus' surface is relatively flat, rolling plains, 

varying in height by only about 1000 meters (300 ft.) between high and 

low points. This huge, planet-encompassing plain lies at a 6050-km 

radius from the center of the planet. (This 6050-km radius describes 

a reference sphere, much as sea level does on Earth.) 

-more- 
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About 16 percent of Venus' surface lies below the 6050-km mean 

radius. 

are the ocean basins) than on Venus, occupying nearly two-thirds of 

Earth's surface compared to the one-sixth of Venus. 

Such low-lying regions are far more common on Earth (they 

Most of the remaining 24 percent are only a few thousand feet 

higher than the plain. 

highlands," ranging in height to maximum altitudes 10.6 km (35 ,400  ft.) 

above Venus' rolling plains. These true highlands may resemble 

similar areas on Earth. 

hence "float" much higher than other features. 

Only eight percent of the planet is "true 

They may be made of very light rock, and 

The largest of the highland regions, Terra Aphrodite,* is half 

as large as Africa. The smaller highland region, Terra Ishtar, is 

the size of the continental United States. Both Ishtar and Aphrodite 

are rough, apparently fractured and faulted. Two other notable 

highland areas are Beta Regio, site of what seem to be two giant 

shield-shaped volcanoes, and Alpha Regio, a region of rough, probably 

geologically old terrain. 

-more- 

* Venusian features have been tentatively named by scientists, 
pending action by the Working Group on Planetary Nomenclature 
of the International Astronomical Union. 

T .. T 
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Venus Crust and Crustal Movements 

Although not as thick as those of Mars and the Moon, it now 

appears that Venus' crust is thicker than Earth's -- so thick that 

it has choked off most crustal movement or plate tectonics. The 

lower layer of this crust apparently consists of heavier basalt-type 

rocks and wraps the entire planet. 

light, granitic-type continental rock. (Russia's Venera 8 found the 

radioactivity of rocks in one area of Venus' plains to be like that 

of granite.) This ancient layer of lighter rocks may form a single 

huge planet-girdling continent, covering about 84 percent of Venus' 

total surface. Perched on top of this giant Venusian continent are 

the smaller but still continent-sized highland regions. 

On top of this is a layer of 

Venus' crust apparently compresses one hugh tectonic plate, 

compared with Earth's six major plates and several minor ones. 

to continuous formation of new plate material, Earth's plates 

constantly expand and grind together. Plates which adjoin are forced 

over and under each other -- as with the collision of the Indian and 
Asian plates, pushing up the Himalayas. 

Due 

On Venus, only about 16 percent of the surface consists of 

low-lying basins comparable to Earth's ocean basins. There is no 

evidence of features similar to Earth's mid-ocean ridges, where 

molten basalt wells up to form new crust. On Earth, old crust is 

carried back into the hot interior by the submergence of one tectonic 

plate beneath its adjoining plate. 

are at the edges of continents, but some are in mid-ocean. 

Most of Earth's plate boundaries 

-more- 
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By evolving much more crust than Earth and producing a thick 

top layer of buoyant material, Venus has squelched plate tectonics 

says Dr. William Kaula of the University of California, Los Angeles. 

Ancient Terrain and Highlands 

There appear to be abundant primordial impact craters like 

those on Mars and the Moon scattered over the surface of Venus. 

These craters have diameters above 75 km (45 mi.), large enough 

for Pioneer to observe. Most of Venus' surface (and hence crust) 

appears to be ancient terrain. 

and crust formation apparently took place in the first 1 - 2  billion 

years of the planet's history. 

Atmospheric heating, water loss 

Venus' two continent-sized highland areas, Ishtar and Aphrodite, 

may be remnants of the last plate tectonic collisional zones, before 

crust formation choked off tectonics completely. Alternatively, 

they may result from local lifting forces (like those that created 

California's Sierra Nevada range). 

- Ishtar Terra 

The highest and most dramatic continent-sized highland region 

on Venus is the Northern highland or Ishtar Terra. It is a high 

plateau, carrying several mountain ranges. It is about the size 

of Australia or the continental United States. 

The western part of Ishtar (named for the Assyrian goddess of 

love and war) appears to be a smooth plateau. 

Planum and is about 3300 m (10,000 ft.) above sea level. Lakshmi 

is bounded on the west and north by mountains ranging upward from 

It is called Lakshmi 

-more- 
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2300 to 3300 m (7000 to 10,000 ft.) above the plateau, and 5700 

to 7000 m (17,000 to 20,000 ft.) above "sea level." The western 

mountains have been tentatively named Akna Montes and the northern 

range, Freyja Montes. The Ishtar plateau is about as high as the 

Tibetan plateau, but twice as large. The central area of the 

plateau is smooth in the radar images and may be covered with 

relatively young lavas. 

edge are quite steep. 

The huge escarpments around the plateau's 

Maxwell Montes 

The highest point yet found on Venus, a mountain massif higher 

than Everest, has been named Maxwell Montes. This huge area of 

uplifted terrain occupies the entire east end of the Ishtar Terra 

highlands. Its highest point is 11,800 m (35,300 ft.) above "sea 

level" and 9000 m (27,000 ft.) above the adjoining Lakshmi plain. 

The highest parts of the massif run northwest-southeast with lower 

projections extending both east and west. 

Earth and Pioneer suggest that the mountain region itself is the 

roughest part of the planet -- jumbled terrain, changing abruptly 
from the smooth plateau west of it. 

indicates that the steep s lopes  of this Mount Everest of Venus are 

covered with rocks larger than 10 cm (2.5 in.). O n  the east flank 

of Maxwell, Pioneer data show a circular 100-km (60 mi.) diameter 

dark feature more than 1000 m (3000 ft.) deep. This may be a 

volcanic crater. East of Maxwell, extending for 100 degrees of 

longitude, is a complex topography of ridges and troughs, including 

many closed basins. 

Observations from both 

The brightness of this feature 

-more- 
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Aphrodite Terra 

largest continent-sized highland region on Venus has been 

tentatively named Aphrodite. 

of Africa, and consists of two mountainous areas separated by a 

somewhat lower region. Situated almost on Venus' equator, Aphrodite 

Terra runs almost directly east and west for 9600 km (6000 mi.). 

It is as large as the northern half 

Unlike Ishtar, a relatively level plateau carrying high 

mountains, the Aphrodite highland region rises to various heights 

above the mean planet surface. 

8000 m (23,000 ft.) above the surrounding terrain, 9000 m (26,000 ft.) 

above Venus mean surface. 

3300 m (10,000 ft.) above the surrounding terrain, 4300 m (13,000 ft.) 

above the mean surface. 

mountains appears to be quite rough. 

appear to contain uplifted plateaus or volcanic mountains, Aphrodite 

may be older and more degraded than Ishtar Terra. 

The western mountainous area rises 

The eastern mountains of Aphrodite rise 

Like Ishtar, the terrain of these Aphrodite 

Because Aphrodite does not 

Beta Regio 

Centered at about 30 degrees north latitude on Venus is Beta 

Regio, apparently consisting of two huge shield-shaped volcanoes, 

larger than the Hawaii-Midway chain. 

situated on a fault line running north and south, from 40 degrees 

north latitude to 50 degrees south latitude. 

connects several other highland features, which may be volcanic, 

south of Beta Regio. 

the surface and shaped like the very wide-based Hawaiian volcanoes) 

cover a north-south distance of about 2100 km (1300 mi.). Aside from 

Beta Regio appears to be 

This long fault zone 

The two huge, adjoining mountains (smooth on 

.,- 
-more- 

._ 
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their appearance, rocks making up the twin Beta mountains appear 

to be basaltic and henee very likely of volcanic origin. 

Soviet spacecraft Veneras 9 and 10 landed just east of Beta and 

found the rocks there to have radioactive element concentrations 

similar to basalts.) 

(The 

The two shield-shaped mountains making up the Beta region 

have been named Theia Mons (the northerly mountain) and the Rhea 

Mons (the southerly mountain). Both rise out of Venus' great 

planet-spanning plains, and both are about 4000 m (13,000 ft.) 

above the plain, i.e., above Venus mean surface. 

Alpha Regio 

The fourth notable highland feature on Venus is Alpha Regio, 

a rough region lying about 1800 m (6000 ft.) above the Venusian 

great plain. 

and 6400 km (4000 mi.) west of Aphrodite. 

it has extremely rough terrain with parallel fractures through the 

whole feature. 

resembles the basin and range structure of the western United States. 

Alpha Regio is about 25 degrees south of the equator 

Radar imaging shows that 

It may combine old and new geologic forms and 

Venus' Great Plain 

As noted, a relatively flat, rolling plain covers 60 percent 

of Venus' surface. Radar imaging shows many circular, dark features 

with bright central spots on this rolling plain. 

These apparent craters with diameters of 400 to 600 km (250 to 

320 mi.) characteristically have depths of only 200 to 700 m ( 6 5 0  to 

2300 ft.). 

typical of impact craters. 

The bright, central areas could be the central peaks, 

-more- 
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The very small depths and the very large diameters of these 

apparent craters, compared with the Moon and Mars, can be explained 

by "surface rebound" like that found on Jupiter's planet-sized 

moons. (The apparent wide-spread cratering suggests that Venus's 

heavily-cratered ancient crust is preserved over much of the planet.) 

Lowlands 

The largest low area so far found on Venus is centered west of 

At its deepest point, this great basin Ishtar at 70 degrees north. 

is about 3000 m (9,000 ft.) below Venus' great plain region. 

low area, like others on the planet, is smooth, and lacks large 

crater forms. 

geologically and filled in by basaltic lava flows. 

same size as the North Atlantic ocean basin. 

This 

Like Earth's ocean basins it may be relatively young 

It is about the 

The lowest point on the planet appears to be in the rift valley 

just east of Aphrodite, slightly lower than the northern hemisphere 

basin at about 2.9 km (9500 ft.) below Venus' mean surface. This 

trench is deeper than the Dead Sea rift, but only one-fifth the 

depth of the Marianas trench in the western Pacific. 

the same depth as Vallis Marineris, the great canyon on Mars. While 

Venus apparently has no plate tectonics, this rift valley and another 

parallel to it, both in the region east of Aphrodite, seem comparable 

to tectonic rifts on Earth. Here, new rock material wells up out of 

the molten interior. 

In general, the jumbled region east of Aphrodite is characterized 

It is roughly 

by high ridges and deep valleys. 

Ishtar. 

There is a similar region east of 

"I 

-end- 
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SIMPLE ENZYME-LIKE CATALYST DISCOVEmD 

SUPPORTS NEW ORIGIN OF LIFE THEORY 

A scientist at NASA's Ames Research Center has proposed 

a new way of thinking about the origin of life on Earth. He 

proposes that simple self-replicating chemical systems 

rather than complex ones could have served as the precursors 

of living cells in the origin of life more than 3.5 billion 

years ago. The ideas are being published in the current 

issue of the Journal of Molecular Evolution. 

Scientists have believed for some time that natural 

energy (lightning, sunlight, heat) interacted with the 

atmosphere, soils, and oceans of the primordial Earth. This 

continuous interaction, perhaps over millions of years, is 

thought to have caused chemical reactions that produced 

ever-more-complex molecules from simple precursors such as 

gases in the atmosphere. This is the hypothesis of chemical 

evolution. Eventually, this process is believed to have 

culminated in the evolution of complex chemical systems that 

could reproduce themselves, leading to the first living cell. 

- more - December 18, 1980 
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However, due to the statistical improbability of combining 

these molecules into a single chemical entity, it has been 

hard to see how enough of the right building blocks could 

have been assembled by chance in the right place, even over 

a billion years, in order to produce a complex living cell. 

The entire process becomes much easier to envision if the 

necessary components are simple and few in number. 

The new theory, developed by Dr. David White, Assistant 

Professor at the University of Santa Clara and a Research 

Associate in the Extraterrestrial Research Division at Ames, 

supposes that the first chemical systems, which were "alive" 

only in the sense that they could reproduce themselves, may 

have been fay simpler than previously thought. Such self- 

replicating systems, he suggests, could have appeared very 

early in the chemical evolutionary process and consisted of 

amazingly simple components. The question raised by the 

theory is whether some combination of these simple molecules 

would have the necessary properties to reproduce themselves. 

One necessary property has now been demonstrated for the 

first time. 

The Ames-Santa Clara researchers have shown that under 
4 

simulated primitive Earth conditions, a remarkably simple, 

short amino id chain can produce chains of another amino 

acid, glycine, up to six links long; and it'can form links 

up to 50 times for each catalyst molecule. The simple 

catalytic molecule, histidyl-histidine, functioned like an 

inef f icisnt primitive enzyme. Enzymes are biological proteins 

which repeatedly catalyze a reaction,' and histidyl-histidine 

is the first simple molecule to demonstrate this vital 

- more - 



- 3 -  

function. The reactions took place on dried clay surfaces 

which might be comparable to the shores of the primitive 

oceans. 

Demonstrations that a molecule made of just two amino 

acids (histidyl-histidine) can carry out the linking reaction 

up to 5 0  times and make up to six-link chains of the amino 

acid glycine is interesting in itself. However, it appears 

to be important because it fits Dr. White's theory of simple, 

self-reproducing systems. Researchers began looking for a 

suitable proto-enzyme catalyst because the theory suggested 

it. They found one right away. Dr. White believes there 

are a number of other simple short amino acid chain catalysts. 

The fact that a short amino acid chain can repeatedly 

catalyze the formation of chains of another acid is an 

exciting result, but it is not enough for the origin of a 

self-reproducing system of molecules since nucleic acids 

have to be involved as well in the role of "memory" molecules 

to carry genetic heritage from one generation to the next. 

Computer modelling, based on known properties of molecules, 

showed that in theory a self-reproducing system could be 

amazingly simple. In principle, the simplest possible 

system (called an autogen by Dr. White) would consist of two 

proto-enzvmes (two short amino acid chains). It assumes that 

the building block molecules of amino acids and nucleic 

acids were already present in the primordial environment, an 

assumption which has gained some support from laboratory 

simulation experiments. 

In this theoretical system: 1) One short amino acid 

chain would catalyze the synthesis of both of the short 

- more - 
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nucleic acid chains. 2 )  The other amino acid chain would 

catalyze the formation of the two amino acid chains (itself 

and the other proto-enzyme). 3 )  The two short nucleic acid 

chains would tell the amino acid chain catalysts how to make all 

four products of the system. The four-component system would 

theoretically make many more such systems from the stock of 

building blocks assumed to have existed in the primodial environment. 

Just how the nucleic acids would specify the exact amino acid chains 

remains to be demondtrated, which is a problem for all such 

theories. The advantage of the new theory is that the accuracy of 

the specification process need not be very great. 
)1 

"We may find that a four-component system is too simple," 

comments Dr. White. "We may have to look for more complexity 

to get realistic self-reproduction. However, the success of 

these first experiments suggest that simple catalytic processes 

may be common in nature. Besides, we have not been able to 

formulate any other way to get the whole thing started." 

The researchers now plan an array of experiments looking 

for other simple catalysts and for nucleic acid patterners, using 

the most commonly found biological building blocks. The eventual 

goal is to discover whether self-reproducing molecules can 

organize themselves in laboratory experiments. One of the 

advantages of the theory is that it provides guidelines for the 

design of future experiments to test its predictions. 

- end - 

December 18 , 1980 
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SAINT HELENS VOLCANO A I D S  STUDIES O F  CLIMATE 

S c i e n t i s t s  a r e  s tudying t h e  plumes emitted from 

Mount S a i n t  Helens t o  f i n d  o u t  how volcanic  e r u p t i o n s  may 

change t h e  E a r t h ' s  weather and climate. 

S a i n t  Helens e rup t ion  d a t a  collected f o r  t he  NASA 

Ames Research Center Aerosol C l i m a t e  E f f e c t s  (ACE) program 

c o n s t i t u t e  t h e  most complete set of obse rva t ions  ever made 

of vo lcanic  a e r o s o l s  i n  t h e  s t r a t o s p h e r e .  (Aerosols a r e  

f i n e  p a r t i c l e s ,  e i ther  so l id  o r  l i q u i d ,  suspended i n  gas -- 
smoke, fog and m i s t  are common a e r o s o l s . )  

S t r a t o s p h e r i c  measurements are important  because 

aerosols remain i n  t h e  s t r a t o s p h e r e  f o r  months, sometimes 

y e a r s  -- much longer  than they remain i n  t h e  l o w e r  atmosphere. 

The NASA-Ames U-2 flew ACE s t r a t o s p h e r i c  sampling 

missions of t h e  S a i n t  Helens  plume on May 1 9 ,  2 2 ,  2 7  and 

June 14 and 1 7 .  Seven experiments aboard t h e  U-2 w e r e  

designed t o  observe t h e  atmosphere a f t e r  t h e  e r u p t i o n s  of 

May 18 ,  May 25 and June 12. 

Pre l iminary  d a t a  a n a l y s i s  i n d i c a t e s  t h e  volcanic  

plumes contained a mixture  of s o l i d  a sh  p a r t i c l e s  and s u l f u r i c  

(more.. . ) J u l y  18 ,  1980 
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acid, w i t h  p ropor t ions  varying i n  d i f f e r e n t  samples. 

The amount of s u l f u r i c  a c i d  found i n  t h e  s t r a t o s p h e r e  

was s e v e r a l  hundred times g r e a t e r  than. t h e  amount found p r i o r  

t o  the e rup t ions .  Ash p a r t i c l e s  as l a r g e  as 30 microns (about  

. 0 0 1  i n c h ) ,  with a composition s i m i l a r  t o  a s h  found on t h e  ground 

near  t h e  volcano, w e r e  found on t h e  f i r s t  f l i g h t .  On la te r  

f l i g h t s ,  t h e  l a r g e s t  p a r t i c l e s  found w e r e  about  3 microns 

(. 0001 inch)  . 
Large i n c r e a s e s  i n  gaseous s u l f u r  d iox ide  a l so  w e r e  

de t ec t ed .  Such su l fu r - con ta in ing  gases  are sources  f o r  

a d d i t i o n a l  s u l f u r i c  a c i d  p a r t i c l e s ,  which are produced by 

t h e  a c t i o n  of s u n l i g h t  on t h e  gas .  T h e  s u l f u r  d iox ide  l e v e l s  

on t h e  f i rs t  f l i g h t  w e r e  1 0  t o  1 , 0 0 0  t i m e s  ambient l e v e l s .  

On t h e  second f l i g h t ,  s u l f u r  d iox ide  l e v e l s  w e r e  1 0 0  t i m e s  

normal. 

Also on t h e  second f l i g h t ,  w a t e r  vapor abundance wi th in  

t h e  plume w a s  a t  least  1 0  t i m e s  i t s  normal amount, i n d i c a t i n g  

t h a t  a l a r g e  amount of vo lcanic  w a t e r  w a s  i n j e c t e d  i n t o  t h e  

s t r a t o s p h e r e .  

The ACE program began 1% y e a r s  ago t o  assess t h e  c l i m a t i c  

e f f e c t  of a e r o s o l s  i n  t h e  E a r t h ' s  atmosphere, according t o  Ames' 

D r .  James Pol lack ,  c h i e f  s c i e n t i s t  f o r  ACE. 

Before t h e  May 18  e rup t ion ,  t h e  ACE s c i e n t i s t s  had been 

s tudying  a e r o s o l s  us ing  U-2 research a i r c r a f t  obse rva t ions  i n  

conjunct ion  wi th  NASA sa te l l i t e  measurements of g l o b a l  a e r o s o l  

number d e n s i t i e s .  A J u l y  1 9 7 9  ACE f l i g h t  over  A l a s k a  provided 

b a s e l i n e  l e v e l s  f o r  comparison t o  pos t -e rupt ion  atmospheric 

cond i t ions .  
( m o r e .  . .. ) July 18, 1980 
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The f i r s t  ACE f l i g h t  of S a i n t  Helens, 21% hours a f t e r  

t h e  May 18 e rup t ion ,  w a s  over nor thern  Washington and p a r t s  

of Idaho, Montana and Wyoming. The second sampling mission 

w a s  flown over B o i s e ,  Id . ,  and Great  Fa l l s ,  Mont. 

A f t e r  t h e  May 25 e rup t ion ,  a t h i r d  f l i g h t  w a s  made along 

t h e  Canadian coast between Vancouver I s l and  and t h e  Queen 

C h a r l o t t e  I s l ands .  Af t e r  t h e  t h i r d  e r u p t i o n  June 1 2 ,  t h e  U-2 

made a June 1 4  f l i g h t  over Montana and a June 1 7  f l i g h t  over 

Denver, Colo., and L a r a m i e ,  Wyo. 

The p i l o t s  could see t h e  plume on t h e  f i r s t  f o u r  f l i g h t s .  

On t h e  f i r s t  f l i g h t ,  t h e  plume spread f r o m  above 58,000 feet  

down t o  t h e  tropopause a t  4 2 , 0 0 0  f e e t .  The cloud w a s  so dense 

t h a t  t h e  p i l o t  had t o  f l y  on instruments  f o r  a p o r t i o n  of t h e  

231 hours of sampling. 

On t h e  second f l i g h t ,  t h e  v i s i b l e  plume w a s  found i n  a 

t h i n  l a y e r  a t  6 6 , 0 0 0  f e e t ,  about 1 , 0 0 0  f e e t  t h i c k .  On t h e  

t h i r d  f l i g h t ,  t h e  plume w a s  a t h i n  l a y e r  a t  55,000 f e e t .  

f o u r t h  f l i g h t ,  plume debr i s  from t h e  June 1 2  e r u p t i o n  w a s  v i s i b l e  

between 41 ,000  and 4 4 , 0 0 0  f e e t ,  wi th  an o l d e r ,  t h i n n e r  l a y e r  

l y i n g  a t  6 2 , 0 0 0  feet .  

On t h e  

O v e r  C a l i f o r n i a ,  t h e  s t r a t o s p h e r e  a t  f irst  w a s  r e l a t i v e l y  

A f t e r  d e b r i s  from t h e  May 18 e rup t ion  unaf fec ted  by t h e  e rupt ion .  

had c i r c l e d  t h e  Ear th ,  it w a s  observed over C a l i f o r n i a  between 

May 2 9  and June 3 a t  13  km (8  m i )  a l t i t u d e .  Regions above t h a t  

a l t i t u d e  were clear. 

t o  o t h e r  samples -- a s h  p a r t i c l e s  mixed with heavy amounts of 

s u l f u r i c  ac id .  

The m a t e r i a l  over C a l i f o r n i a  w a s  s imilar  

(more.. . ) J u l y  18,  1980 

1 -1 



C l i m a t e  S t u d i e s  

4-4-4 

. 

B e l o w  is a l ist  of experiments and i n v e s t i g a t o r s :  

Instruments  

Mul t ip l e  F i l te r  Sampler 

Cry0 Sampler 

Aerosol Particle Sampler 

F r o s t  P o i n t  Hygrometer 

Quar t z  C r y s t a l  Microbalance 

I N S  Winds, P res su re  & Temp. 

H 0 I n f r a r e d  Radiometer 2 

P r i n c i p a l  I n v e s t i g a t o r  

Allen L o  Lazrus 
Nat ional  Center for  

Atmospheric Research 
W i l l i a m  Zoller 
Univers i ty  of Maryland 

Edward C.Y. Inn 
NASA Ames Research Center  

N e i l  H. Farlow 
NASA Ames Research Center 
R o b e r t  J. Charlson 
Universi ty  of Washington 

David Go Murcray 
Univers i ty  of Denver 

M. P a t r i c k  McCormick 
NASA Langley Research Center  

S tan ley  Scott 
NASA Ames Research Center 

Peter Kuhn 
Nat ional  Oceanic and 

Atmospheric Adminis t ra t ion 

I n  a d d i t i o n  t o  t h e  U-2 sampling miss ions ,  NASA Ames 

F l i g h t s  

1-5 

1-5 

1-5 

3-5 

4,5 

s e n t  

t h e  U-2 a i rc raf t  t o  photograph Mount S a i n t  Helens on June 1 9 .  

For one month a f t e r  t h e  May 1 8  e rup t ion ,  Ames personnel  watched 

weather maps f o r  s k i e s  clear enough t o  allow t h e  U-2 t o  photograph 

t h e  v o l c a n i c  damage from a he ight  of 65 ,000  f e e t .  

The photographic mission w a s  c a r r i e d  o u t  a t  t h e  r e q u e s t  

of t h e  Washington State Of f i ce  of Emergency Services under t h e  

Ames Western Regional Applicat ions Program. 

The U-2 photography has  given Washington s ta te  agencies 

t h e  f i rs t  comprehensive coverage of t h e  damaged area. The U-2 

camera has a 24-inch f o c a l  length  l e n s ,  capable  of r e so lv ing  

T 

(more.. . ) 
- -  
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f e a t u r e s  t w o  t o  f i v e  feet i n  diameter. 

frame r e p r e s e n t s  f o u r  by eight m i l e s  on t h e  E a r t h  b e l o w .  

Each n ine  by 18 inch 

The U-2 data w i l l  be used i n  conjunct ion wi th  t h e  data 

acqui red  by t h e  NASA Stratospheric Aerosol and G a s  Experiment (SAGE) 

sa te l l i t e  for s t u d i e s  aimed a t  a s s e s s i n g  t h e  p o t e n t i a l  cl imatic 

consequences of t h e  Mount S a i n t  Helens e rup t ions .  

# # X I  
! 

J u l y  18,  1980 
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NASA T O  TEST MEN FOR FLUID LOSS DURING WEIGHTLESSNESS 

Eight men aged 35 to 50 will participate in a study of 

weightlessness this month to help NASA find out why spaceflight 

causes humans to dehydrate. 

The NASA Ames Research Center study is being conducted 

by Dr. Joan Vernikos-Danellis, a pharmacologist with the Ames 

Biomedical Research Division. 

Prolonged horizontal bedrest is an effective way to 

simulate the weightless condition of spaceflight. 

down position, where the head is lowered six degrees from 

the horizontal, has long been used by Soviet scientists to 

simulate weightlessness. 

The head- 

Vernikos-Danellis will use the head-down method for 

this study because she believes it is the rush of blood to the 

head during the first exposure to weightlessness that triggers 

the body mechanism which eliminates fluids and salts. Such 

measurements have not been obtainable during spaceflight 

because of the heavy demands on astronauts in the first part 

of a mission. 

The eight volunteers for this study will be admitted 

-more- August 11, 1980 
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to the Ames Human Research Facility Aug. 14 for seven days of 

controlled activities, followed by seven days of bedrest. The 

men will be discharged Sept. 2, two days after returning to 

ambulatory status. 

When first admitted, the men will start a diet to regulate 

salt and potassium levels in the blood. After four days of 

the diet, sodium and potassium levels, blood pressure, pulse 

rate and echocardiogram will be measured daily. 

In addition, stress hormones and hormones which regulate 

body fluids will be measured eight times during the first 2 4  

hours of bedrest and during the first 2 4  hours post-bedrest. 

During the bedrest period, a salt solution will be 

injected to determine whether added salt will suppress the 

hormones which cause the body to lose fluids. Other tests 

include measurements of the kidney's ability to function during 

bedrest and of blood volume. 

Vernikos-Danellis has five co-investigators for this 

study: Dr. L.C. Keil of Ames, Dr. James Thomas of Wayne State 

University Medical School in Detroit, Dr. Danielle Goldwater 

of Ames, Dr. Mary Dallman of the University of California Medical 

School in San Francisco, and Victor Convertino of Stanford 

University Medical School. 

The Ames Biomedical Research Division is directed by 

Dr. Harold Sandler. The Human Research Facility is managed by 

Dee O'Hara, R.N. 

August 11, 1980 # # #  
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TECHNOLOGY FOR INTELLIGENT" SYSTEMS 

An orbiting space factory, a self-directed deep space exploration 

robot, a fully automated Earth resources and environment monitor, and 

even a lunar base that could grow through self-replication of many 

of its elements have been examined in a space technology assessment 

workshop, looking at the next 25 years. 

Robotics, artificial intelligence, automation and remotely operated 

systems are vital to the future of these missions. 

Of such capabilities at affordable cost have prompted this joint NASA/ 

American Society of Engineering Education summer study at the University 

of Santa Clara in California. 

The enormous benefits 

The program participants include 18 professors of engineering 

mathematics and sciences, some 15 NASA engineers and scientists, and 

a number from interested industrial organizations. 

on the work of research institutions such as Stanford University, Y I ?  

and SRI International as developers of computer-based "intelligence" 

The group is drawing 

capability. 
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The ten-week workshop w i l l  be completed on Fr iday ,  August 2 9 ,  

when an o r a l  r e p o r t  w i l l  be presented a t  t h e  Univers i ty  and r e p o r t s  

a r e  submitted f o r  pub l i ca t ion .  

The workshop w a s  s t r u c t u r e d  t o  select and de f ine  a set  of e x c i t i n g  

and chal lenging space missions t h a t  would i d e n t i f y  c r i t i c a l  technology 

needs f o r  f u t u r e  research  and development. A s  such  they a r e  reme- 

s e n t a t i v e  of poss ib l e  f u t u r e  missions r a t h e r  than s p e c i f i c  proposals .  

F e a s i b i l i t y  a n a l y s i s  has  concentrated p r i m a r i l y  on four  areas: 

1) A h igh ly  v e r s a t i l e  " i n t e l l i g e n t "  s a t e l l i t e  information system 

for mst types Of Earth survey. Previous systems have su f fe red  from 

t h e  fact  t h a t  t h e y  record everything they  'Isee", producing huge masses 

of d a t a .  

The proposed information system would do s u b s t a n t i a l  amounts of ~ 

s e l e c t i o n  and i n t e r p r e t a t i o n  of t h e  d a t a  incoming from i t s  sensors ,  

t o  provide r e s u l t s  t a i l o r e d  t o  t h e  s p e c i f i c  needs of t h e  r eques t e r .  

I n  one approach, t h e  system would possess  i t s  own "world m d e l " ,  

s to red  i n  a t e n  t r i l l i o n  b i t  data memry. This would provide r e fe rence  

knowledge of t h e  region of  t h e  requested observat ion.  

The satel l i te  would r e p o r t  except ions t o  t h i s  r e fe rence  model, such  

as changes i n  crop condi t ions ,  d i scard ing  such w e l l  known phenomena 

as i cebergs ,  l akes ,  and o t h e r  landmarks. This  would r e s u l t  i n  a major 

reduct ion  i n  t h e  a m u n t  of data t h a t  inust be x a r ~ s m i t t e d  and analyzed. 

The world model would be updated t o  r e f l e c t  latest  dynamic condi t ions .  

2) A second concept i s  a Deep Space Exploration system t o  provide 

reconnaissance,  explora t ion ,  and i n t e n s i v e  s u r f a c e  s tudy  of p l a n e t a r y  

bodies .  

S p e c i f i c a l l y ,  t h e  group i s  looking a t  a mission t o  S a t u r n ' s  p lane t -  

s i z e d  satel l i te ,  Ti tan .  (Ti tan has  an a t m s p h e r e  and is  bigger  than 
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the planet Mercury.) The proposed, self-directed system would combine 

t h e  functions of several previously separate missions: orbiter, 

atmosFheric probe, and mobile surface exploration vehicle. 

The vehicle would observe such a relatively unknown en- 

vironment, and modify its "knawledge model" and exploration 

techniques, based on what it had observed. Major improvements 

in remote sensors, as well as advanced computer "intelligence", 

are required to select/regions for more intensive investigations. 

Such self-directed systems could be used to explore distant 

surface 

bodies within the solar system, the outer planets and their satel- 

lites, comets and asteroids. It is also the type of system required 

for the eventual exploration of planetary systems of other stars, 

where flight and communication times of many years preclude manned 

involvement and interaction. 

3 )  A third area is a facility for use of non-terrestrial 

materials (from asteroids and moons of Earth and other planets). 

This would be a permanent, automated Earth-orbiting facility initially 

using the space environment for unique processing of Earth-supplied 

raw materials. It would progressively make greater use of non- 

terrestrial materials. The group is identifying processing and manu- 

facturing techniques well adapted to the space environment. Basic 

"starter facilities" are being id en ti fie^, to be capable of pro- 

ducing a wide range of products and other tools to expand the facil- 

ity capability. 

4 )  Finally, the workshop defined, as an ultimate challenge for 

advanced automation, a factory on the moon which would use lunar 

materials and could replicate itself. One of its first products 
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would be another lunar factory, or factory segment. Such an 

automated, reprogrammable, self-replicating factory has been of 

theoretical interest, for a number of years, as a way of rapidly 

expanding utilization of space resources. The workshop has de- 

veloped "proof-of-concept" designs and surveyed the types of 

logical organization for such a factory, and the requirements for 

an Earth-based demonstration of the concept. 

-end- August 25, 1980 



NASA News 
National Aeronautics and 
Space Ad mi n 1st rat ion 

Ames Research Center 
Moffett Field, California 94035 
AC 41 5 965-5091 

Peter Waller 415 965-5091 For Release 

Release N o .  80-70 IMMEDIATE 

The f u t u r e  r o l e  of G' o b o t i c  d e v i c e s ,  advanced automation,  

NOTE TO EDITORS: 

and a r t i f i c i a l  i n t e l l i g e n c e  i n  t h e  e x p l o r a t i o n  of space  has  
been t h e  focus  of a NASA sponsored space technology assessment  
s tudy  t h i s  summer a t  t h e  U n i v e r s i t y  Lf San ta  C J a r a ,  C a l i f o r n i a .  
The s tudy  covered such t h i n g s  as an o r b i t i n g  space f a c t o r y ,  a 
deep space e x p l o r a t i o n  r o b o t ,  an automated Ea r th  monitor ing 
system, and a l u n a r  base which could grow through s e l f  r e p l i c a -  
t i o n .  The p r o j e c t  w a s  c a r r i e d  o u t  by 1 8  u n i v e r s i t y  p r o f e s s o r s ,  
15  NASA eng inee r s  and s c i e n t i s t s ,  and a number of i n d u s t r y  

people .  

- -- - ___I_- - -.. 

_- -7 

Resu l t s  of t h e  r e s e a r c h  w i l l  be  r e p o r t e d  a t  a b r i e f i n g  i n  

t h e  U n i v e r s i t y ' s  Mayer Thea t re  on F r iday ,  August 2 9 ,  from 9 a.m. 
t o  noon. 

Representa t ives  of t h e  p r e s s  are i n v i t e d  t o  a t t e n d  t h e  
morning b r i e f i n g .  A summary of t h e  r e s e a r c h  r e s u l t s  w i l l  be 

given by p r o j e c t  r e p r e s e n t a t i v e s  a t  12:OO noon. Members of t h e  
r e sea rch  t e a m  w i l l  be a v a i l a b l e  f o r  q u e s t i o n s  a f t e r  t h e  b r i e f i n g .  

For t e l e v i s i o n ,  one o r  m o r e  r o b o t i c  devices  and color 
v i s u a l s  are expected t o  be a v a i l a b l e .  

Mayer Thea t re  i s  l o c a t e d  on t h e  Un ive r s i ty  of  San ta  Clara 

campus a t  t h e  co rne r  of F rank l in  S t .  and La faye t t e  S t .  For 

park ing ,  p l e a s e  e n t e r  t h e  main g a t e  of t h e  u n i v e r s i t y  on The 
A l a m e d a ,  between F rank l in  and San ta  C l a r a  S t s . ,  and t e l l  t h e  

guard you are a t t e n d i n g  t h e  conference i n  Mayer Thea t re .  

# # # # #  August 2 6 ,  1 9 8 0  
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NASA SELECTS TWO FIRMS FOR DESIGN STUDIES FOR- SUPERCOMPUTER 

NASA has selected two corporations to do system design 

studies for its Numerical Aerodynamic Simulator, a specialized 

supercomputer, which will assist in developing and testing of 

new aircraft designs and other flight vehicles, and do general 

research in such fluid flow areas as meteorology, gas dynamics 

and computational chemistry. 

Value of each of the two parallel, firm fixed-price study 

contracts is $350,000. 

The studies are expected to result in a new data processor 

which may be 4 0  times faster than existing supercomputers, with 

a high speed memory 60 times larger than the current generation 

of supercomputers. 

NASA's Ames Research Center, Mountain View, CA, has selected 

for negotiation for the parallel design studies: Burroughs 

Corp., Federal and Special Systems Group, Paoli, Pa.: and Control 

Data Corp., Special Programs Division, Arden Hills, Minn. 

The new specialized computer uses fluid flow equations to 

calculate continuously three-dimensional air flows at thousands 

of points simultaneously. This means the computer can calculate 

-more- 



-2- 

the actual air flow, and can simulate conditions of wind tunnel 

testing at far less expense than actual model tests in wind 

tunnels. 

Computer simulation will complement wind tunnel tests by sub- 

stantially reducing the amount of testing required for a particular 

new aircraft or flight vehicle design, and produce better designs. 

Plans call for the proposed new computer to perform one billion 

operations per second using a data base of 4 0  million words. 

a data base of 200 million words, the new processor would handle 

three quarters of a billion operations per second. 

With 

The device is 

proposed to handle 100 simultaneous users. The system would be 

equipped with a two-billion-computer-word on-line storage system 

with two second access and a 100-billion computer word off-line 

memory with 10 minutes access. 

The design work will be performed at the contractors' facilities. 

The parallel design definition studies are for 40 weeks, to be 

followed by selection of one of the two firms for a detailed design, 

fabrication, test and integration phase. Parallel preliminary 

design and feasibility phases were completed by Burroughs and 

Control Data during 1977-1979, and work on the system has been 

underway at Ames since 1975. The design and fabrication phase is 

planned to be complete in five years, with the new data processor 

to be operational in October 1986. 

The project is part of NASA's aeronautics research and tech- 

nology program. Ames Research Center has project responsibility 

for the Numerical Aerodynamic Simulator. 

-end- August 27, 1980 
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FOR GALILEO PROBE CARRIER SPACECRAFT 

NASA h a s  s e l e c t e d  t h e  Space and Communications Group of  

Hughes A i r c r a f t  Co .  for n e g o t i a t i o n  of a cont rac t  f o r  t h e  

G a l i l e o  Probe Carr ie r  S p a c e c r a f t .  E s t i m a t e d  value of t h e  

c o n t r a c t  i s  abou t  $40 m i l l i o n .  The Car r i e r  w i l l  t r a n s p o r t  

t h e  G a l i l e o  Probe t o  J u p i t e r ,  where t h e  Probe w i l l  s e p a r a t e  

and e n t e r  J u p i t e r ' s  a tmosphere.  I t  w i l l  measure t h e  atmosphere 

f o r  an  hour  down t o  a level  where a tmosphe r i c  p r e s s u r e  i s  

t e n  t i m e s  E a r t h ' s  s u r f a c e  p r e s s u r e .  

The work on t h e  Probe Carr ier  w i l l  be performed a t  

Hughes Space and Communications Group f a c i l i t i e s  i n  

E l  Seyundo, CA. 

The G a l i l e o  Probe Carr ie r  and Probe are t o  be launched 

by NASA's Space S h u t t l e  i n  March 1984 and w i l l  r e a c h  t h e  

p l a n e t  1 2 0 0  days  a f t e r  S h u t t l e  l aunch ,  i n  J u l y  1987. The 

Probe  w i l l  s e p a r a t e  from t h e  Car r i e r  1 0 0  days  b e f o r e  p l a n e t  

a r r i v a l  and w i l l  e n t e r  J u p i t e r ' s  t h i c k  atmosphere a t  a 

speed  of 1 6 0 , 0 0 0  kph ( 1 0 0 , 0 0 0  mph),  s lgwing  i n  a f e w  seconds  

- more - 
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t o  a few hundred m i l e s  p e r  hour.  A t  t h i s  p o i n t ,  a parachute  

w i l l  open and t h e  Probe will slowly descend. I n  t h i s  c r i t i c a l  

maneuver, d e c e l e r a t i o n  forces on t h e  Probe w i l l  be 4 0 0  t i m e s  

t h e  f o r c e  of g r a v i t y .  

J u p i t e r ' s  atmosphere i s  be l i eved  t o  be made of t h e  

o r i g i n a l  material from which t h e  stars formed, and s c i e n t i s t s  

are g r e a t l y  i n t e r e s t e d  i n  t h i s .  F u r t h e r ,  a v e r t i c a l  p r o f i l e  

of atmosphere composition and movements w i l l  a l l o w  understanding 

of J u p i t e r ' s  weather ,  c u r r e n t l y  a mystery. Understanding 

J u p i t e r ' s  weather  may provide  i n s i g h t s  i n t o  Ea r th  weather 

mechanisms. 

A t  t h e  p l a n e t ,  t h e  Gal i leo Probe Carrier w i l l  a i m  and 

r e l e a s e  t h e  Probe toward J u p i t e r .  I t  w i l l  r e c e i v e  s c i e n t i f i c  

d a t a  from t h e  Probe du r ing  i t s  e n t r y  and descen t  i n t o  J u p i t e r ' s  

atmosphere, and w i l l  t r a n s m i t  t h e  d a t a  back t o  r e c e i v i n g  

s t a t i o n s  on Earth.  

The s p i n - s t a b i l i z e d  G a l i l e o  Probe Carrier f e a t u r e s  a 

f i x e d  p a r a b o l i c  d i s h  an tenna ,  a l i g n e d  p a r a l l e l  t o  i t s  s p i n  

a x i s  t o  r e c e i v e  Probe d a t a .  I t  w i l l  a l so  have a despun 

antenna wi th  a d j u s t a b l e  e l e v a t i o n ,  on i t s  oppos i t e  end,  f o r  

communications wi th  Ear th .  

t o  t h e  C a r r i e r  and t h e  Carr ier  s p i n  a x i s  w i l l  be a l i g n e d  by 

Sun and s t a r  s i g h t s .  Communications wi th  Ea r th  w i l l  be 

maintained throughout  t h e  miss ion ,  wi th  Probe d a t a  r e t u r n e d  

both  i n  r e a l  t i m e  and wi th  l a t e r  playback from t a p e  r eco rde r s .  

The C a r r i e r  w i l l  be nuc lea r  powered by t w o  r a d i o i s o t o p e  

t h e r m o e l e c t r i c  g e n e r a t o r  u n i t s  because s o l a r  energy i s  t o o  

weak f o r  power as f a r  o u t  as J u p i t e r .  

The Probe w i l l  be mounted d i r e c t l y  

Probe and Probe C a r r i e r  development i s  by NASA's Ames 

Research Center ,  Mountain V i e w ,  CA. 

November 1 8 ,  1 9 8 0  - end - 
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TEST OF GALILEO 

JUPITER ATMOSPHERE PROBE PARACHUTE 

NASA w i l l  f l i g h t  t e s t  t h e  p a r a c h u t e  sys tem f o r  t h e  

G a l i l e o  J u p i t e r  a tmosphere probe  on 9 December 1980 a t  t h e  

Naval Weapons Cen te r  T e s t  Range, China Lake, CA. T h i s  w i l l  

be  t h e  t h i r d  and l a s t  t e s t  of t h e  Gal i leo Probe p a r a c h u t e  

sys tem a t  t h e  China Lake F a c i l i t y .  P r e v i o u s  t e s t s  showed 

t h e  need f o r  improvements,  which have been made i n  t h e  

p a r a c h u t e  f o r  t h e  coming t es t .  

Once t h e  c u r r e n t  t e s t  program i s  completed t h e  p a r a c h u t e  

d e s i g n  w i l l  be  r eady  f o r  d e l i v e r y  t o  t h e  Probe.  There w i l l  

be  one l a s t  chance t o  w i t n e s s  t h e  opening of  t h e  c h u t e s  

d u r i n g  a d rop  t e s t  i n  e a r l y  1982. A f u l l y  equipped  Probe 

w i l l  be  t a k e n  a l o f t  t o  1 0 0 , 0 0 0  f e e t  a l t i t u d e  ove r  t h e  White 

Sands M i s s i l e  Range i n  N e w  Mexico and released from an A i r  

Fo rce  Geophysics Labora to ry  b a l l o o n .  Once r e l e a s e d  t h e  

Probe w i l l  descend i n t o  t h e  t e s t  r ange  i n  a f l i g h t  s i m i l a r  

t o  t h e  J o v i a n  d e s c e n t  w i t h  p a r a c h u t e  and hardware s t a g i n g .  

A t  t h e  p l a n e t ,  t h e  p a r a c h u t e  sys tem w i l l  s l o w  t h e  

d e s c e n t  of  t h e  probe  i n  J u p i t e r ’ s  t u r b u l e n t  a tmosphere f o r  

- more - .  



an hour while it makes the first measurements of the atmosphere 

of an outer planet. During its flight through the atmosphere, 

the probe will travel down through Jupiter's expected ammonia, 

ammonia hydrosulfide and water cloud layers. It will make 

the first attempt to find out what elements and chemical 

compounds produce Jupiter's stunning colors, and shape its 

fantastic weather patterns. The Probe carries six instruments 

to directly sample Jupiter's atmosphere from the top down to 

the level of about 15 times Earth's atmospheric pressure, 

well below the water clouds. The Galileo Probe will be 

mounted to a Carrier Spacecraft and launched from the Space 

Shuttle in March, 1984. The probe will encounter the giant 

planet in September, 1987. 

The upcominq test will consist of an aircraft drop of a 

cylindrical test vehicle. The purpose is to make sure of 

proper chute opening, and to test strength and construction 

of the parachute structure. The chute is a conical ribbon 

design made of Dacron material. The chute design is very 

similar to the one which performed the same job during the 

descent of the Pioneer Sounder Prcsbe into Venus' dense 

atmosphere. 

The test will be a qualification test that will overload 

the system by 50 per cent, with a drop from 48,400 feet at 

1116 kph (693 mph), just over the speed of sound 

(Mach 1.05). The drop aircraft is a Navy YF-4J plane. 

Weight to be suspended from the NASA main parachute is 

287 kg (633 lbs). Test range personnel will attempt to 

recover both test parachutes for inspection. 

The Galileo Probe parachute system consists of a mortar 

explosive device to eject the pilot chute. The pilot chute 

- more - 
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pulls out the main chute, and the main chute extracts the 

probe descent module from the protective module carrying the 

heat shield, after peak atmosphere entry heating is over. 

The chute slows and controls the descent of the probe. 

The pilot chute is 1.12 meters (3.74 ft) in diameter, 

and main parachute is 3.75 meters (12.5 ft) in diameter. 

The test vehicle is an 18-inch diameter, 76-inch long 

aluminum cylinder. In addition to the test parachutes, the 

test vehicle carries batteries, telemetry equipment, event 

timers, tracking/recovery beacons, instrumentation, recovery 

parachute systems and two aft-facing cameras to record test 

parachute functioning. 

Flight data radioed to the ground will sample orientation 

gyros, accelerometers, load-measuring devices, and event 

monitor circuits. When the test is complete, the test 

vehicle will be brought to Earth by a 22-inch controller 

chute, a five-foot drogue chute, and a 35-foot main chute. 

The impact velocity is approximately 3 5  fps. 

Photo coverage of the test includes the back-looking 

cameras on-board the test vehicle, ground station cameras, 

and two under-wing cameras on the drop aircraft. 

NASA's Ames Research Center, Mountain View, CA manages 

the Galileo Jupiter Probe. NASA's Jet Propulsion Laboratory, 

Pasadena, CA manages the over all Galileo mission. 

The Huqhes Aircraft Company (El Segundo, CA) is the 

prime contractor for the Probe System. The deceleration 

module is supplied by General Electric Company (Philadelphia, 

PA) and the parachute subsystem is manufactured by Pioneer 

Parachute Company (Hartford, CO). 

- end - 
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NOTE TO EDITORS: 

Completion of detailed analysis of data from the Pioneer 
Venus Orbiter and five atmosphere probes now appears to have 
produced a number of new findings: 

1) 
circulation of Venus' entire atmosphere. 

Scientists have an explanation for the planet-wide 

2 )  New ultraviolet photographs from the Pioneer 
Orbiter, covering a two-year period, show long-term 
patterns of the circulation of Venus' clouds. 

3 )  Further new work now seems to explain the working 
of Venus' greenhouse effect (which produces the planet's 
searing heat). 

4) Researchers have some entirely new and significant 
measurements of elements making up the planet's atmosphere. 

Many scientists think that understanding Venus' weather 
patterns will provide insights into the workings of Earth's 
weather. 

A news briefing describing these new findings will be held 
at Ames on Thursday, December 4 ,  at 10 a.m. 

For television, two 12Ege--Color illustrations explaining 
Venus' atmosphere circulation have been prepared. There 
also will be new color pictures of the planet and models of 
the spacecraft. 

News people planning to attend the briefing should come to 
the NASA gate of Moffett Field, and will be directed from 
there. 

November 25, 1980 
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A workshop on t,ie atmosphere 0: Sa tu rn ' s  b i g  s a t e l l i t e ,  

T i tan ,  w i l l  be held a t  NASA's  A m e s  Research C e n t e r  on D e c .  1 & 2.  

T i t an ,  a p l ane ta ry  body with a t h i c k  atmosphere, i s  l a rge r  than 

t h e  p l ane t  Mercury. 

The workshop w i l l  be at tended by a v a r i e t y  o f  exper t s  on 

T i t a n ' s  atmosphere, both t h e o r e t i c a l  and observational--sone 

2 5  o f  them , from NASA, u n i v e r s i t i e s ,  and elsewhere. P r inc ipa l  

sub jec t s  fo r  d i scuss ion  w i l l  be t h e  su r face  temperature, p ressure ,  

and phys ica l  na ture  ( s o l i d  or  l i q u i d )  of T i t a n ' s  sur face .  One 

i n t r i g u i n g  p o s s i b i l i t y  i s  t h a t  T i t a n  has q u a n t i t i e s  of  l i q u i d  

nitrogen--possibly enough t o  make lakes o r  oceans. Much new da ta  

on Ti tan  has j u s t  been provided by t h e  f l y  by of N A S A ' s  Voyager 

spacec ra f t .  

An  informal b r i e f i n g  for  news people on t h e  f indings of  t h e  

workshop w i l l  be held on Wednesday morning, December 3 a t  10 a.m. 

Those planning t o  a t t e n d  should cone t o  t h e  NASA ga te  of MlDffett 

F i e ld  and w i l l  be d i r e c t e d  fron there .  

N o v e ~ e r  25,  1980 

- . -- - -. ._ - ._  - T -t 



National Aeronautlcs and 
Space Admintstratton 

Ames Research Center 
lv: ’L, ’ktt  F eld California 94035 
A; 415 965 5091 

Peter Waller ( 4 1 5 )  965-5091 For Release 

Release No. 80-88 IMMEDIATE 

PIONEER VENUS 1 COMPLETES TWO YEARS 

IN 09BIT. MISSION PLANNED THROUGH 1986 

__ 

-. 

The Pioneer Venus Orbiter spacecraft will have completed 

two Earth years (the equivalent of three Venus’ days) in 

orbit around the cloud-shrouded planet on Thursday, Dec. 4. 

The spacecraft is expected to remain in Venus orbit 

until 1992. Current mission planning extends through 198€. 

In the next six years, the Pioneer Orbiter will be looking 

at Venus from a variety of new vantage points. 

Since its arrival at Venus on December 4, 1978, Pioneer 

has made 730 24-hour orbits of the planet. It has returned 

over 1000 ultraviolet pictures of Venus’s clouds, and it has 

mapped by radar 93 per cent of the planet’s surface, revealing 

a terrain of mountains, high plateaus, and great plains. 

Pioneer has transmitted over 40 billion bits of data back to 

Earth. To stay locked on Earth, its antenna has made over 

five million rotations relative to the spinning spacecraft. 

The Venus Orbiter has made over 100 maneuvers and traveled 

145 million km (90 million miles). The spacecraft gamma 

- more - 
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ray burst instrument has recorded 75 gamma bursts from 

various parts of the galaxy. Pioneer's other 17 experiments 

have made a variety of measurements of Venus's atmosphere 

and surface, its interior, and surrounding environment. 

For ;he first two years of its mission, maneuvers 

commanded from Earth have maintained the spacecraft orbit in 

one fixed position relative to the planet. From now on 

Pioneer's orbit will be allowed to "float" responding to 

pressure from solar radiation and Venus and solar gravity. 

This means that the orbit, now tilted 17' to the equator 

will drift down until it coincides with Venus's equator in 

1986. This also means that its orbital low point will rise 

from 150 km (93 mi) above the planet's surface in 1980 to 

2200 km (1365 mi) above it in 1986. After 1986, orbital low 

point will reverse direction, dropping downward until it is 

so low that the spacecraft enters the atmosphere and burns 

up in 1992. At this point orbital tilt will have returned 

to 17O to the equator, but with orbital low point in the 

southern rather than northern hemisphere. 

4 

As Pioneer's orbit changes position during this "float" 

period, it will be possible to measure the planet's bow 

shock wave and wake region or "tail" in the solar wind and 

other planet-solar wind interactions at a variety of places 

not now reachable by the spacecraft. Gravity-sensing experiments 

will be improved because the small rocket thrusts made to 

maintain spacecraft position will no longer be needed. It 

should be possible by this gravity sensing to make detailed 

and precise maps of mass concentrations in Venus' crust. 

Virtually all other instruments can continue making their 

- more - 
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measurements, providing a longer time to study such things 

as periodic long-term changes in cloud circulation. Other 

instruments will be able to study planet-solar interactions 

during a large portion o f ,  or even f o r  a complete solar 

cycle. There should be significant changes in Venus' upper 

atmosphere as the Sun comes down from its present high . 

activity period. 

Cooperative measurements may take place with Russian 

Venus spacecraft, expected to arrive at the planet in 1982 

and 1984. 

The Pioneer Project is managed by NASA's Ames Research 

Center, Mountain View, CA. The spacecraft were built by 

Hughes Aircraft Co., Space and Communications Group, El 

Segundo, CA. 

- end - 
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NASA U-2 SPOTS FIRE THROUGH SMOKE 

For Release: 
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NASA Ames Research  C e n t e r ' s  E a r t h  Resources  Survey 

A i r c r a f t  ( U - 2 )  i s  p r o v i d i n g  real-time i n f r a r e d  images of 

smoke-obscured l a n d s c a p e s  f o r  u s e  i n  f i r e f i g h t i n g  bv t h e  

U.S. F o r e s t  S e r v i c e ,  N a t i o n a l  Park  S e r v i c e  and t h e  C a l i f o r n i a  

Department of F o r e s t r y .  

The U - 2  real-t ime images w e r e  used fo r  t h e  f i r s t  t i m e  

O c t .  2 f o r  a f i r e  i n  Kings Canyon N a t i o n a l  P a r k ,  l o c a t e d  i n  

t h e  S i e r r a  Nevada n o r t h  of Sequoia  N a t i o n a l  Pa rk .  I n  Kings 

Canyon, t h i c k  smoke obscured  aer ia l  views of  t h e  f i r e ,  and 

t r e a c h e r o u s  t e r r a i n  made deployment of f i r e f i g h t e r s  and 

equipment  dangerous  w i t h o u t  a known f i r e  p e r i m e t e r .  

"The U-2 w a s  i n v a l u a b l e , "  a c c o r d i n g  t o  t h e  N a t i o n a l  

Park  S e r v i c e ' s  Kathy Davis. Kings Canyon i s  s t e e p  and rocky ,  

s h e  no ted .  To work some areas of t h e  f i r e ,  crews had t o  h i k e  

f o u r  h o u r s  each  way. 

The U-2 images made d e t e c t i o n  of t h e  f i r e  boundary 

easier and sa fer ,  s h e  s a i d ,  by g i v i n g  f i r e f i g h t e r s  t h e  s i z e ,  

shape ,  d i r e c t i o n  of burn  and h o t  s p o t s  of t h e  f i r e .  

" I f  y o u ' r e  s end ing  your  p e o p l e  i n ,  you 'd  be t te r  know 

( m o r e . .  . )  
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where t h e  f i r e  l i n e  i s , "  Davis s a i d ,  because l i v e s  may be l o s t  

wi th  i n a c c u r a t e  information.  

Using a Daedalus M u l t i s p e c t r a l  Scanner and a F a i r c h i l d  

Charge-Coupled Device (CCD) L inear  Array Scanner,  a NASA U-2 

f l y i n g  a t  2 1  km (about  6 5 , 0 0 0  f t )  sends d a t a  d i r e c t l y  t o  a smal l  

antenna a t  Ames. 

The d i g i t a l  information i s  processed i n t o  hard-copy images, 

t hen  immediately t r a n s f e r r e d  t o  U . S .  Geological  Survey maps of t h e  

t e r r a i n .  The USGS maps then  a r e  t r a n s m i t t e d  by te lecopy machine 

d i r e c t l y  i n t o  t h e  f i r e  c o n t r o l  camp, where t h e  f i r e  con t ro l  manager 

uses  them t o  make d e c i s i o n s  about  deploying manpower and equipment. 

The e n t i r e  p rocess ,  from U-2 t o  f i r e  camp, t a k e s  less than  

1 0  minutes.  The a i r c r a f t  can f l y  over  a f i r e ,  provid ing  informat ion  

on f i r e  propagat ion ,  f o r  as long as f i v e  hours .  

With t h e  Ames antenna,  t h e  d a t a  can be t r a n s m i t t e d  from t h e  

U-2 f l y i n g  anywhere w i t h i n  a 500  k m  ( 3 0 0  m i )  r a d i u s  of Ames, which 

i s  l o c a t e d  nea r  San Franc isco .  This  r a d i u s  -- nor th  t o  t h e  

C a l i f o r n i a  bo rde r ,  sou th  t o  Los Angeles, east  t o  c e n t r a l  Nevada 

and w e s t  t o  t h e  P a c i f i c  Ocean -- covers  v i r t u a l l y  a l l  forested 

lands  i n  C a l i f o r n i a .  Addi t iona l  ground s t a t i o n s  would increase 

t h e  r a d i u s ,  and d i r e c t  t ransmiss ion  t o  a s a t e l l i t e  would a l low 

rea l - t ime obse rva t ions  anywhere i n  t h e  world.  

Future  f l i g h t s  w i l l  combine t h e  h igh - re so lu t ion  imagery of 

nea r - in f r a red ,  which r e v e a l s  water  sources  close t o  t h e  f i r e ,  

wi th  thermal  i n f r a r e d ,  which " sees"  through t h e  smoke t o  expose 

t h e  f i r e  per imeter .  

The Daedalus M u l t i s p e c t r a l  Scanner thermal  i n f r a r e d  channel 

(more.. . I  12/11/80 
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(eight to 14 microns) provides fire intensity information 

unobscured by dry smoke. Ground resolution is about 25 m 

(82.5 ft). Data is transmitted digitally at 75,000 bits/second, 

converted into an analog signal by a simple, ground-based 

processor and displayed as a photographic image on dry silver 

paper by a Tektronix 4633 Continuous Recorder. 

The Fairchild Charge-Coupled-Device (CCD) Linear Array 

Scanner consists of 1,728 electronically scanned detectors at 

the focal plane of an 85 rmn focal-length lens. Spectral sensitivity 

is .4 to 1.1 microns. Smoke penetration and burn-area definition 

has been best with a far-infrared filter allowing sensitivity 

beyond .8 microns. Ground resolution of about 4 m (13.2 ft) 

provides the high-resolution imagery needed for definition of 

access roads and water sources. 

The thermal infrared imagery scale is 1:62,500, closely 

matching the USGS 15-minute topographic map series. The high- 

resolution imagery scale is 1:24,000, matching the USGS 7$-minute 

series. These matched image scales facilitate the transfer of 

the infrared information to the USGS base maps. 

The U . S .  Forest Service and the California Department of 

Forestry plan to use the U-2 real-time imagery during the next 

fire season. 

John Arvesen, of Ames High Altitude Missions Branch, designed 

the real-time system for the U-2. The High Altitude Missions 

Branch, including U-2 operations, is managed by James W. Cherbonneaux. 

# # # #  
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NASA TO STUDY EFFECTS OF "JET LAG" ON PILOT PERFORMANCE 

NASA's Ames Research Center has begun a project to 

determine how irregular work schedules, disrupted sleep 

patterns and frequent crossing of time zones affect airline 

pilot performance. 

Studies in animals and humans have shown that interruption 

of biological cycles can cause reduced performance, fatique, 

loss of attentiveness, short-term memory lapses and decreased 

alertness. 

Scientists say pilots may suffer this "circadian 

desynchronosis" (sometimes called ''jet lag") , which is the 

disturbance of 24-hour biological rhythms, especially sleep 

cycles. 

Although research has been conducted on biological 

rhythms in shift workers, truckers, railroad engineers and 

ship crews, little research has been done with airline 

crews. 

-more- January 2, 1981 
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The Ames Life Sciences study will have four parts: the 

large body of existing scientific literature on circadian 

rhythm will be translated into lay terms and disseminated to 

the aviation community; a field study will be conducted to 

determine rest, sleep, dietary and drug use patterns of 

commercial airline crews; current simulation facilities will 

be used for studies of altered sleep and nutrition patterns; 

and a new Ames simulation facility, planned for completion 

in 1983, will be upgraded to provide a laboratory for further 

investigations. 

NASA was asked to study the subject of pilot fatigue by 

Rep. Barry Goldwater Jr. of the House Committee on Science 

and Technology. 

Three preliminary activities helped NASA design the 

current project: a workshop held in August, a review of 

research literature completed in July, and an analysis of 

safety reports finished in September. 

The August workshop was conducted by the Ames research 

team leaders -- Dr. Joseph C. Sharp, deputy director of Life 
Sciences, Dr. Alan Chambers, chief of the Man-Vehicle Systems 

Research Division, and Dr. Charles M. Winget of the Biomedical 

Research Division. 

Airline, research and Federal Aviation Administration 

personnel who participated in the workshop agreed that there 

is a pilot fatique problem, but they could not agree on its 

magnitude. Research on the subject was strongly recommended. 

Meanwhile, a group of life scientists reviewed the 

scientific literature and prepared an extensive, 600-page 

-more- 
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bibliography on the disruption of circadian rhythms, and 

another group analyzed files from the NASA Aviation Safety 

Reporting System. (Since 1976, this system has provided an 

anonymous reporting mechanism run by NASA for the FAA.) 

Although relatively few fatigue-related reports were found, 

researchers believe more incidents may be the result of 

fatigue than are recognized by those reporting them. 

Ames' current, four-pronged research program was designed 

to discover how much circadian desynchronosis affects pilots. 

Project scientists will try to develop ways to avoid, minimize 

or counteract its effects and to discover tolerance limits, 

beyond which performance becomes hazardous. 

Ames' Human Research Facility has been used primarily 

to study simulated weightlessness induced by prolonged 

bedrest. The facility's beds, kitchen and test equipment can 

be used to study airline crews. As voluntary subjects, crew 

members' sleep and nutrition patterns could be altered while 

they are tested for vigilence, eye-hand coordination and 

other motor skills. 

The $8-million Ames Man-Vehicle Systems Research Facility 

which consists of two simulated airplane cockpits and an air 

traffic control simulation, is being built solely for research 

in human factors in aviation. When completed in 1983, this 

facility will make an ideal laboratory for full-scale simulation 

of flight missions with airline crews as volunteer subjects. 

-end- 
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QSRA COMPLETES SUCCESSFUL PILOT EVALUATION PROGRAM 

The Quiet Short-Haul Research Aircraft (QSRA) has 

completed a successful 43-flight evaluation program in which 

22 visiting pilots each made two flights in the aircraft. 

The QSRA is a modified deHavilland Buffalo (C-8A) with 

a new moderately swept wing and four Lycoming YF-102 engines 

which are mounted on the wing to provide propulsive lift 

using the upper surface blowing (USB) concept. 

The pilots, most of whom were test pilots, represented 

16 organizations. Each attended a day-long lecture and 

briefing program at NASA's Ames Research Center prior to 

flying the aircraft. Each pilot's first flight was devoted 

to aircraft familiarization and to making short takeoffs and 

landings (STOL) with all systems operational. 

In the second flight, each pilot made short runway 

landings with malfunctions such as engine-out, stability 

augmentation system (SAS) inoperative, other inoperative 

systems and with combinations of malfunctions. Flight paths 

-more- January 7, 1981 
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for landing approaches ranged from 4 4  degrees to 7% degrees. 

Most pilots agreed the QSRA was relatively easy to fly. 

They were able to make safe approaches into the equivalent 

of a 2,000-foot runway in the second flight despite malfunctions. 

Each evaluation pilot flew about 30 landings in the 

QSRA during the program. The two NASA safety pilots, 

Bob Innis and Jim Martin, made more than 600 landings during 

the seven-week period. 

NASA designed the pilot evaluation program to introduce 

QSRA technology to potential users, to obtain feedback from 

users on the future of the program and to get an independent 

critique of QSRA technology. 

The QSRA program is managed at Ames by John A. Cochrane, 

who termed the pilot evaluation a ''complete success." 

Participating pilots and engineers represented NASA's 

Ames Research Center, Dryden Flight Research Center and 

Langley Research Center, as well as the U.S. Navy and 

Marine Corps, the Federal Aviation Administration, the 

U . S .  Air Force, Boeing, McDonnell-Douglas, Lockheed, deHavilland, 

Grumman, ALPA, USAIR, United Airlines and Ransome Airlines. 

# # #  January 7 ,  1981 
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NASA DRYDEN COMPLETES SHUTTLE TILE TESTS 

tiles on an F-15 and F-104 aircraft have been completed by NASA's 

Dryden Flight Research Center. Approximately 60 flights were 
__- I.. .--.. ..-_ 

.flown in the 12-month flight test program. 

Tile sections representing six different locations on the 

orbiter.have been flown at 1.4 times the aerodynamic load condi- 

t i o n s  thst the S h u t t l e  will ecceunter during lanochi T h e  six 

different tile locations on the orbiter that were flight tested 

by NASA Dryden are the closeout tile aft of the wing leading edge 

area, the forward wing glove area, vertical tail leading edge, 

window post area, elevon trailing edge, and elevon hinge area. 

Maximum speeds of 1.4 times the speed of sound and dynamic pres- 

sures of 1140 pourids per square foot were achieved during the 

program. Following each flight the test section was inspected 

and precisely measured to identify any deformation or structural 

changes that may have occured as a result of the flight loads. 

As the result of the Dryden flight test program, design changes 

of varying degrees have been made to tlie thermal protection system 

-more- 
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Shuttle Tiles (cont I d) 2 

on the under side of the orbiter wing leading edge, on the wing 

glove area, around the window posts, and on the vertical tail 

leading edge. 

These changes consisted of revision of attachment techniques to 

improve binding forces, modified gap filler assemblies to prevent 

to correct deficiencies resulting from flight airloads were re- 

tested after modification-to a-sure satisfactory performance and 

have been incorporated into the Shuttle orbiter.. 

-end- 
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NASA TO BUILD NEW TEST FACILITY FOR AVIATION SAFETY RESEARCH 

A first-of-its-kind simulation facility dedicated to 

aviation human factors research soon will be built at NASA's 

Ames Research Center. 

Designed for study of the interaction between flight 

crews, their aircraft and air traffic control, the Man- 

Vehicle Systems Research Facility will allow research never 

possible in existing NASA flight simulators which were 

intended primarily for aeronautical rather than human 

engineering research. 

The $7.5 million dual-simulator facility, scheduled for 

completion in 1983, will give scientists their first opportunity 

to identify and study psychological factors in the little 

understood, highly complex relationship between pilots, crew 

members and today's aircraft, as well as the advanced aircraft 

of the future. 

One of these simulators will be a replica of a current 

transport airplane cockpit, complete with flight engineer's 

station, flight display and control systems. 

-more- January 8, 1981 
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The second simulator will represent transport aircraft 

of the future. With advanced technology flight controls, 

displays and other flight deck systems to accommodate a 

flight crew and observer, the advanced simulator will be 

designed to test for human factors related to the newest 

aviation technology. 

The simulation complex will include a visual display 

capable of depicting dusk or night, aircraft, fog, clouds 

and other weather conditions, allowing the experimenter to 

recreate and control visual, as well as operational, workloads. 

A mock Air Traffic Control Facility will complete the 

realistic flight simulation. 

The equipment will allow complete simulation of a 

flight mission, with the experimenter able to introduce 

problems such as turbulence, air traffic, fog or mechanical 

failure . 
Dr. David Nagel, an aviation psychologist, and 

Rodger Hayes, project manager, are responsible for development 

of the facility, which is scheduled to begin construction in 

April. 

The Aviation Safety Reporting System, operatcd by NASA 

for the Federal Aviation Administration, has since 1976 

provided a means for anonymous reporting of aviation incidents 

related to air safety. NASA's involvement in the reporting 

system has highlighted the problem of human error to NASA 

scientists. 

Studies by a number of organizations have indicated 

that human error plays a part in about 80 percent of all 

-more- 
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aviation accidents. 

In the Man-Veh,cle Systems ResearcLA Facility, scientists 

will study how decisions are made in the cockpit and how an 

aircraft captain manages resources, such as time and people, 

during critical moments. 

Automation is another prime target of human factors 

research. The enhanced efficiency of automation may not 

always offset its disadvantages. Pilots who fly planes 

which are highly automated often have trouble readjusting to 

planes with little automation. If flight skills have eroded 

from lack of use, pilots may not respond properly when an 

automated system fails. 

Advanced technology displays, controls and other 

instrumentation must be tested for human factors as well as 

engineering feasibility. As crowded airspace forces planes 

closer together, researchers will be testing new instrumentation 

designed to keep the airways safe. 

-end- January 8, 1981 
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NEW AIRCRAFT FOR HIGH ALTITUDE STUDIES 

A new high altitude aircraft designed to carry nearly 

two tons of instruments 1 3  miles high is scheduled for 

delivery to NASA's Ames Research Center in April 1981 by 

the Lockheed-California Co. 

Designated the NASA ER-2 (for Earth Resources) 

aircraft, it will augment research programs being carried o u t  

by two Lockheed U-2 aircraft now at Ames. The ER-2 is similar 

to the U-2R and the new TR-1 now in production for the USAF. 

It is a one place single engine jet aircraft designed to 

cruise above 21,000 meters ( 7 0 , 0 0 0  feet) at a speed of 771) 

kilometers per hour (478miles per hour) and has a range 

beyond 3 , 0 0 0  miles. 

- - 

Payload compartments in the aircraft's nose section, 

a section behind the pilot, and in wing pods, w i l l  be capable 

of carrying a variety of cameras, an imaging radar, and 

other sensors for scientific measurements in the stratosphere 

and for Earth resources studies. 

-more- 
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H i g h  A l t i t u d e  S t u d i e s  

2 - 2 - 2  

The ER-2  C o n t r a c t  w a s  l e t  for  NASA i n  November 1 9 7 9  by 

t h e  A i r  Force A c q u i s i t i o n  Logis t ics  D i v i s i o n ,  A i r  Force L o g i s t i c s  

C o m m a n d ,  headquartered a t  Wright -Pa t te rson  A i r  Force B a s e ,  O h i o .  

B a s e d  a t  Ames R e s e a r c h  C e n t e r ,  t h e  ER-2 w i l l  be employed 

on NASA mis s ions  under t h e  d i r e c t i o n  of t h e  O f f i c e  of Space and 

Ter res t r ia l  A p p l i c a t i o n s  a t  NASA Headquarters ,  Washington ,  D.C .  

# # #  
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EARLY VENUS ATMOSPHERE GOT B I G  I N P U T  

FROM S U N ,  PIONEER-VENUS DATA SUGGESTS 

Data from the Pioneer  Venus probes sugges t s  a f a r  

l a r g e r  c o n t r i b u t i o n  by the Sun t o  Venus' atmosphere than  was 

r ece ived  by the E a r t h  f r o m  the Sun dur ing  e a r l y  e v o l u t i o n  of 

the so l a r  system. 

Venus' atmosphere has  f a r  less of t h e  noble  gas krypton 

than  might have been expected.  The p l a n e t  has  less krytpon 

than  is  found on the Sun and m o r e  t han  on Ea r th .  

The krypton measurements are the f irst  e v e r  made on the 

p l a n e t ,  and they appear  t o  provide  s o m e  basic evidence about 

t h e  formation of  t h e  e a r l y  so l a r  system. They were made by 

t h e  P ioneer  Venus probe mass spec t romete r  as it descended 

through Venus' dense atmosphere on D e c .  9, 1978. The 

Pioneer  p r o j e c t  is managed 3y NASA's Ames Research Cen te r ,  

Mountain V i e w ,  CA. 

The de t e rmina t ion  of the amount of the krypton and an 

upper l i m i t  t o  the amount of xenon on the p l a n e t  was 

announced by D r .  Thomas Donahue, Un ive r s i ty  of Michigan. 

- m o r e  - 
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How t h e  q u a n t i t i e s  of t h e  t m  noble  gases, krypton  and 

xenon, can t e l l  us about  the format ion  of  Venus' atmosphere 

i S  a s o l a r  system d e t e c t i v e  s tory ,  s a y s  Donahue. 

Venus r e c e i v e d  a l a r g e  i n p u t  of va r ious  gases  f r o m  the 

Sun i n  the e a r l y  s o l a r  system, du r ing  a h a l f - m i l l i o n y e a r  

p e r i o d  of much dense r  s o l a r  wind than  t o d a y ' s ,  Donahue 

s u g g e s t s .  (This concept  of enhanced s o l a r  wind c o n t r i b u t i n g  

a l a r g e  amount of rare gases  t o  Venus was f i r s t  proposed by 

D r .  George Wetherill, Director of t h e  Carnegie  I n s t i t u t i o n ,  

Washington, D.  C . ) .  

The material  &ich  blew o u t  from t h e  forming Sun dur ing  

this r e l a t i v e l y  s h o r t  p e r i o d  m u l d  have impacted upon the 

m a s s  of mater ia l  condensing around Venus' o r b i t  to become 

the p l a n e t .  I n  i t s  t u r n ,  the,proto-Venus material  m u l d  have 

blocked o f f  the en r i ched  solar  wind, p reven t ing  it from 

blowing f a r t h e r  o u t  t o  the then  forming E a r t h  and Mars. 

Hence, t o d a y ' s  E a r t h  is r e l a t i v e l y  depr ived  of  t h e  t w o  gases  

krypton  and xenon, as ~ 1 1  as of other noble  gases  such as  

argon. 

The theory  is f u r t h e r  s t r e n g t h e n e d  ly ear l ier  Pioneer  

f i n d i n g s  a b u t  t h e  amount of p r imord ia l  argon (argon 3 6 )  on 

Venus. P ioneer  found tha t  Venus has  7 5  t i m e s  as much argon 

3 6  i n  i t s  atmosphere as t h e  Ear th  h a s ,  a profound d iscovery .  

The excess argcn was discovered  l;y t h e  gas chromatograph 

experiment of Vance Oyarna,-NASA Ames, and the mass spec t romete r  

experiment of  D r .  John Hoffman, Un ive r s i ty  of Texas, Dal las ,  

&o demonstrated t h a t  the excess  bas t h e  argon 36 i so tope .  

Various t h e o r i e s  have keen proposed f o r  Venus' l a r g e  

- more - 
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amount of p r i m o r d i a l  argon.  These have  sugges t ed  t ha t  the 

p l a n e t  had an unusual ly  e f f i c i e n t  way o f  t r a p p i n g  noble  gases 

l i k e  argon,  krypton  and xenon d u r i n g  i t s  format ion .  (Noble 

gases u s u a l l y  w i l l  n o t  comkine chemical ly  w i t h  o t h e r  e l emen t s . )  

The re fo re ,  s c i e n t i s t s  ke l ieved  t h a t ,  a long  w i t h  i ts  argon,  

Venus w u l d  have something l i k e  75 t i m e s  as much krypton  and 

xenon as t h e  E a r t h .  I n s t e a d ,  D r .  Donahue found from t h e  P ionee r  

d a t a  t h a t  Venus has  only  a b u t  t h r e e  t i m e s  as much of t h e s e  

t m  gases  as t h e  E a r t h .  (For  v a r i o u s  r easons ,  h e  bas only akle 

t o  se t  an upper l i m i t  fo r  xenon -- n o t  more than  30 t i m e s  the 

amount on Ea r th  ht probably much less.) 

H o e v e r ,  the most i n t e r e s t i n g  t h i n g ,  s a y s  Donahue, is 

n o t  t ha t  Venus has  t h r e e  t i m e s  as nuch krypton  as E a r t h ,  ht 

t h a t  t h e  p l a n e t  has  700 t i m e s  as much p r i m o r d i a l  argon a s  it 

has  krypton.  This  compares with an  argon/krypton r a t i o  f o r  

Ea r th  and Mars of only 30 t o  1. The reason  t h i s  is so  

i n t e r e s t i n g  is  t h a t  t h e  Sun has  2 , 0 0 0  t i m e s  as much argon as 

kry tpon. 

S ince  Venus has  f a r  more of a l l  three of these gases t h a n  

E a r t h ,  and has t h e m  i n  p r o p o r t i o n s  more l i k e  t h o s e  of t h e  Sun 

than  of t h e  E a r t h ,  t h e r e  is s t r o n g  l i k e l i h o o d  t h e  gases  came 

from t h e  Sun. And t h i s  provides  some rea l  ev idence  a b u t  

e a r l y  format ion  of the s o l a r  system. 

The Pioneer  Venus o r E t e r  s p a c e c r a f t  con t inues  t o  r e t u r n  

p i c t u r e s  and o t h e r  d a t a  on Venus and i t s  atmosphere,  and is 

expec ted  t o  produce d a t a  through 1985. The f o u r  P ionee r  p r o b  

c r a f t  e n t e r e d  Venus ' atmosphere i n  D e c e m b e r  1978, p rov id ing  t h e  

mass spec t romete r  d a t a .  

- end - 
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NASA INVENTOR OF THE YEAR HONORED FOR MEDICAL CONTRIBUTION 

Thomas F r y e r ,  a 30-year employee of NASA's Ames Research 

Cen te r ,  h a s  been named NASA I n v e n t o r  of t h e  Y e a r  f o r  1980. 

F r y e r ,  who w a s  chosen from i n v e n t o r s  a t  NASA f a c i l i t i e s ,  was 

c i t e d  f o r  h i s  work i n  medica l  e l e c t r o n i c s .  

The winning d e v i c e ,  completed by F r y e r  i n  1 9 7 7  and 

p a t e n t e d  i n  1 9 8 0 ,  measures i n t r a c r a n i a l  p r e s s u r e .  Above 

normal i n t r a c r a n i a l  p r e s s u r e  can  cause  i r r e v e r s i b l e  b r a i n  

damage i f  n o t  d e t e c t e d  and r e l i e v e d  by s u r g e r y  o r  medica t ion .  

Varking w i t h  N A S A ' s  S t a n f o r d  Biomedical A p p l i c a t i o n s  

Team and w i t h  D r .  Gerald S i l v e r b e r g ,  neurosurgeon a t  S t a n f o r d  

U n i v e r s i t y  Medical School ,  F r y e r  produced t h e  1/4-inch-diameter 

d e v i c e  which can be implanted i n  t h e  s k u l l  of  a p a t i e n t  

s u f f e r i n g  from head i n j u r y ,  b r a i n  tumor, hydrocephalus  ( f l u i d  

accumulat ion i n  t h e  b r a i n ) ,  s t r o k e  o r  b r a i n  i n f e c t i o n  t o  

moni tor  changes i n  p r e s s u r e .  

P a s t  and p r e s e n t  dev ices  have had severe l i m i t a t i o n s .  

Some have w i r e s  which p r o t r u d e  f r o m  t h e  p a t i e n t ' s  s c a l p .  Some 

l eaked ,  could  be damaged by body f l u i d s  or  posed a r i s k  o f  

(more) 
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i n f e c t i o n .  Most are n o t  a c c u r a t e  enough fo r  p r e c i s e  medical 

mon i to r ing .  

Because F r y e r ' s  d e t e c t o r  i s  s m a l l ,  n o n c o r r o s i v e ,  a c c u r a t e ,  

and free of bat ter ies  and connec t ing  w i r e s ,  it may be  implan ted  

i n  t h e  skul l .  for as long as n e c e s s a r y  t o  mon i to r  p r e s s u r e .  

Power for the unit i s  obtzined from a s m a l l ,  b a t t e r y - o p e r a t e d ,  

p o r t a b l e  power GsciLlator p l a c e d  ne&r  t h e  p a t i e n t ' s  head.  

F r y e r  an  e n g h e e r  I s t a r t e d  w i t h  large-scale and s e m i -  

m i n i a t u r i z e d  devices used t o  measure p r e s s u r e  on a i r  f o i l s  i n  

AmeE wFLE. ~ U L - L M ~ ~ S  same 10 t o  l.5 y e a r s  ago. F r y e r  modi f ied  t h e  

teclxc3-oqq3 Lo make  i t  a c c e p t a b l e  for human u s e .  H e  used  a 

minitiirure t i k i i n i u n i  p r e s s u r e  c e l l  which can be p laced  ha rmless ly  

in t J i G  1 : ~ f i ; ~  and is i inpervicus t o  body f l u i d s .  H e  m o d i f i e d  

ex is t i r -2  1 3 c ; t ~ c t o r ~  t o  optzrate w i t h o u t  w i r e s  ( u s i n g  a c a p a c i t a n c e  

rathex t11a.n E s t r a i n  gauge p r i n c i p l e )  a He reduced t h e  s i z e  

of m i s t i n g  units by 50 p e r c e n t .  

M o s t  i m p o r t a n t ,  Fryer's d e v i c e  w i l l  g i v e  a c c u r a t e ,  stable 

r e a d i n g s  cf measured p r e s s u r e  f o r  weeks or  m o n t h s  -- which  had 

n o t  been poeaible w i t h  p r e v i o u s l y  e x i s t i n g  detectors. 

The e l e c t r o n i c  detector and p r e s s u r e  t r a n s d u c e r  i s  

implanted  i n  t h e  cranium, j u s t  under  t h e  s k i n .  I t  h a s  a 

diaphragm which f i t s  up a g a i n s t  t h e  du ra  ( t h e  tough,  f i b r o u s  

o u t e r  membrane t h a t  envelops  t h e  b r a i n ) ,  where it can s e n s e  

even t h e  smallest change i n  p r e s s u r e .  

F r y e r ' s  t i t an ium-based  u n i t  w a s  b u i l t  by Konigsberg 

Ins t rumen t  Co .  o f  Pasadena. The detector i s  be ing  used  by 

( w o r e )  
March II, 1 9 8 1  
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neurosurgeons a t  S tan fo rd  Un ive r s i ty  -Medical Center .  Licenses  
4 

t o  manufacture t h e  monitors  have been given t o  Pacesetter 

Systems, I n c . ,  Sylmar, C a l i f . ,  and C o r d i s  Corp., M i a m i ,  F l a .  

Fryer  w a s  born i n  Peking, China, where he l i v e d  u n t i l  

age 1 2 ,  when h i s  family moved t o  t h e  San F ranc i sco  Bay area. 

H e  a t t ended  t h e  Un ive r s i ty  of Michigan, g radua t ing  wi th  a 

b a c h e l o r ' s  degree i n  engineer ing .  

A f t e r  c o l l e g e  he worked f o r  t w o  years a t  t h e  Naval 

Research Laboratory i n  Washington, D.C .  H e  came t o  work f o r  

t h e  Na t iona l  Advisory C o m m i t t e e  f o r  Aeronaut ics  (NACA -- N A S A ' s  

p redecessor )  a t  Ames i n  1 9 4 9 .  H e  r e t i r e d  i n  1 9 7 9  from Ames' 

Research F a c i l i t i e s  and Ins t rumenta t ion  Div is ion .  

S ince  r e t i r i n g ,  he has  s t a r t e d  a medical e l e c t r o n i c s  

company c a l l e d  Biomedical Monitoring Systems, I n c .  Fryer  

l i v e s  i n  Sara toga ,  C a l i f . ,  wi th  h i s  w i fe ,  Ida l ene .  

# # # #  
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R.T. JONES TO RECEIVE PRESIDENT'S AWARD 

For Release: 

IMMEDIATE 

Dr. Robert Thomas Jones, senior scientist at NASA's Ames --- -.. ~ -___" r-.-...- ---*- 

Research Center, will be presented the President's 

Distinguished Federal Civilian Service on Friday, March 13, 

at Ames. I, \ J ' " '  

Jones discovered the theory of the "simple sweep 

one of the most important discoveries in aerodynamics (swept 

wings are seen on most jet aircraft today). He is an 

internationally acclaimed expert on aerodynqmics, optics and 

biomechanics, as well as an applied mathematician, astronomer, 

inventor, author and violin-maker. 

The medal and certificate, the highest honors given by 

the federal government to a career employee, are awarded for 

outstanding achievements which "exemplify, to an exceptional 

degree, imagination, courage ,and high ability in carrying out 

the mission of the government." The award is given to no more 

than five persons each year. Prior NASA recipients include 

Wernher von Braun, Hugh L. Dryden, Robert R. Gilruth, Homer E. 

Newel1 and William H. Phillips. 

(more) 
March 11, 1981 
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Jones was selected for the award by former President 

In 40 years of government service, his many Jimmy Carter. 

contributions include the narrow, triangular wing, the 

independence principle for three-dimensional boundary layers 

and the concept of the oblique (yawed) wing for supersonic 

aircraft. 

Jones, who never finished college, was awarded an 

honorary doctorate of science in 1971 by the University of 

Colorado for his "scientific eminence and his service to 

society. I' 

He dropped out of college in 1928 after one year at the 

University of Missouri. Because he found books on aerodynamics 

more exciting than required freshman texts, he went to work 

for Charles Fowler's Flying Circus, carrying gas cans, patching 

wing tips and getting paid in flying lessons. 

At 19, Jones was working for Nicholas-Beazley Aircraft 

in his home state of Missouri when he designed a 576-pound race 

plane, which later was the subject of the first of more than 

65 technical papers he has authored. 

When the aircraft company folded in 1930, Jones went to 

Washington, D.C. He got a job as an elevator operator in the 

House Office Building, where he met Dr. Max Munk, a pioneer 

in aeronautics who had been a scientist with the National 

Advisory Committee for Aeronautics (NACA - NASA's predecessor). 
Jones had read Munk's "Fundamentals of Fluid Dynamics 

for Aircraft Designers." The elevator boy so impressed Munk 

(more) 
March 11, 1981 
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that Munk gave him an oral exam and enrolled him in graduate 

courses at Catholic University. Jones studied airfoil theory, 

vector analysis and relativity theory under Munk in three 

years of night classes. 

Jones' career with NASA began in 1932, when he went to 

work on a nine-month Public Works Administration assignment 

at NACA's Langley Memorial Aeronautical Laboratory (now NASA's 

Langley Research Center) in Virginia. 

He stayed on at Langley, and by World War I1 had published 

important papers and become well-known in aeronautical circles. 

Jones' 1944 discovery of the sweepback theory was not accepted 

by most scientists at the time, but NACA began experiments to 

test the theory. When the Allies defeated Germany, U.S. 

scientists discovered the Germans knew about the effect of 

sweep and were incorporating it in new aircraft designs. 

For his discovery of the sweep effect and other 

contributions, Jones was given the Sylvanus Albert Reed Award 

by the Institute of the Aeronautical Sciences in 1946. That 

same year, he came to work for Ames Research Center. 

About that time he became interested in telescopes. He 

studied geometrical optics, learned the art of grinding 

spherical mirrors and set up an optical shop in his garage, 

where he built telescopes and lenses. 

Although most of Jones' scientific writings have dealt 

with lift, drag and fluid flow, he also has written papers 

about telescopes, interplanetary travel time, relativity and 

a design for an artificial heart (a fluid flow problem). 

(more) March 11, 1981 
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I n  1963, Jones l e f t  NASA t o  work for AVCO Everett  Research 

Laboratory,  where he app l i ed  f l u i d  dynamics t o  t h e  problems of 

blood f l o w .  Returning t o  Ames i n  1 9 7 0 ,  he went back t o  work 

on h i s  ob l ique  wing concept. 

now i s  being t e s t e d  a t  N A S A ' s  Dryden F l i g h t  Research Center ,  

Edwards, C a l i f .  

An obl ique  wing research a i r c r a f t  

Jones w a s  t o  d i scove r  y e t  another  i n t e r e s t ,  t h i s  one 

related t o  t h e  r e a r i n g  of h i s  s i x  ch i ld ren .  

P a t t y  became a v i o l i n i s t ,  Jones s t u d i e d  t h e  mechanics and 

p r i n c i p l e s  of violin-making, fash ioning  e i g h t  t r a d i t i o n a l  

v i o l i n s  as w e l l  as an e l e c t r o n i c  instrument .  

When h i s  daughter  

I n  1973, Jones w a s  e l e c t e d  t o  t h e  Nat iona l  Academy of 

Engineering and t h e  American Academy of A r t s  and Sciences.  H e  

w a s  honored i n  1 9 7 6  w i t h  a cash award f r o m  N A S A ' s  Invent ions  

and Cont r ibu t ions  Board and rece ived  t h e  P r a n d t l  Ring Award 

i n  1 9 7 8  from t h e  German ae ronau t i c s  s o c i e t y  (Deutsche 

Gesellschaft f u r  Luftund Raumfahrt), considered t h e  h ighes t  

honor i n  t h e  f i e l d  of f l u i d  dynamics. A F e l l o w  of t h e  American 

I n s t i t u t e  of Aeronautics and As t ronau t i c s ,  Jones i n  1 9 7 9  w a s  

chosen f o r  t h e  award of Honorary Fe l low.  

A n a t i v e  of Macon, M o . ,  Jones now r e s i d e s  i n  Los A l t o s  

H i l l s ,  C a l i f .  

# # # # # # # #  

March 11, 1981 



- -. *N/\s/\News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, California 94035 
AC 415 965-5091 

Peter Waller 415 965-5091 

Release No. 81-17 

For Release: 
IMMEDIATE 

VENUS CLOUD STUDIES SHOW CHANGES I N  LONG-TERM GLOBAL W I N D  PATTERNS 

S i g n i f i c a n t  d i scove r i e s  concerning t h e  p a t t e r n  of atmospheric 

changes on Venus have been made based on t w o  yea r s '  worth o f  

Pioneer Orbiter observa t ions .  The d i scove r i e s  i n d i c a t e  a long 

t e r m  pe r iod  of change for both t h e  p l a n e t ' s  wind p a t t e r n s  and 

f o r  t h e  presence and absence of a deep haze l a y e r  above t h e  clouds.  

The Pioneer O r b i t e r  has taken about 1000 p i c t u r e s  of Venus' 

clouds and ex tens ive  measurements of  t h e  p a r t i c l e s  composing 

t h e s e  clouds.  

The most noteworthy of t h e  d i scove r i e s  i s  t h a t  Venus' p lane t -  

wide wind p a t t e r n s  change d r a n a t i c a l l y  over  a pe r iod  o f  years .  

Two c i r c u l a t i o n  p a t t e r n s  have been discerned--a mid-lat i tude j e t  

stream p a t t e r n ,  which is succeeded i n  several years  by a p a t t e r n  

o f  cloud and wind c i r c u l a t i o n  l ike  t h a t  f o r  a s i n g l e  r i g i d  body. 

A second discovery s h o w s  t h a t  t h e  h igh -a l t i t ude  haze l aye r  

which completely envelopes Venus' clouds appears and disappears  

over several-year  per iods .  This haze i s  a "smog l a y e r "  extending 

a b v e  t h e  main cloud reg ion  by about 30 km (18 m i l e s ) .  T h i r t y  k m  

on t h e  Earth (which i s  t h e  same s i z e  a s  Venus) would be a d i s t a n c e  

extending from t h e  s u r f a c e  w e l l  i n t o  our s t r a t o s p h e r e .  

March 9, 1981 
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The Pioneer Venus O r b i t e r  i s  expected to r e t u r n  p i c t u r e s  and 

o the r  p l a n e t  d a t a  u n t i l  1985. The O r b i t e r  reached Venus i n  Dsce,mber 

1978, and t h e  four Pioneer probe c r a f t  entered t h e  atmosphere a t  

t h e  same t i m e .  Cloud p i c t u r e s  and polar imetry d a t a  a r e  provided 

by the Cloud Photopolarimeter.  D r .  Larry Travis ,  NASA Goddard 

I n s t i t u t e  f a r  Space S tudies ,  New York Ci ty ,  is  P r inc ipa l  Inves t i -  

ga to r .  The. P ioneer  Praject is managed by NASA's Arnes Research 

Center,  Murxntain View,  clb. The spacec ra f t  w e r e  b u i l t  by H q h e s  

A i r c r a f t  Co. 

Tie ~ W Q  n e w  d iscover ies  of a multi-year change in the pattern 

of global w i n d s o  and s i m i l a r  changes i n  a planet-wrapping haze 

l a y e r  s h o u l d  help explain t h e  major remaining mystery o f  Venus '  

atmospkez-e: W h y  on  a p l ane t  which has almost no a x i a l  r o t a t i o n  do 

t h e  upper level winds c i rc le  t h e  p l ane t  a t  tremendous speeds o f  

360 kph ( 2 2 5  mph). These winds cover t h e  p l a n e t  completely, blowing 

a t  v i r t u t l l y  every l a t i t u d e  from equator t o  pole.  T h e i r  speeds can 

be deterrrined from t h e  speeds a t  which t h e  clouds,  c a r r i e d  by t h e  

winds, t r a v e l  around t h e  p l ane t .  

Wind speed measurements from t o p  t o  b o t t o m  of t h e  atmosphere 
four 

by the/PLoneer probe c r a f t  show t h a t  t hese  high-speed, cloud-level 

winds are corrpled t o  l o w e r  a l t i t u d e  winds, which a l s o  have very 

high speeds. The 225 mph cloud l e v e l  winds blow around the p lane t  

at 

t o  

50 

i s  

an  a l t i t u d e  of 65 km (40 m i l e s ) .  Wind speeds then range doisn 

120 mpk a t  58 kin (30 m i l e s )  a l t i t u d e  and t o  a s t i l l -very-h igh  

rnph at 20 km ( 1 2  m i l e s )  a l t i t u d e .  

The m a s s  o f  atmosphere representea  by these  high-speed winds 

s e v e r a l  t i m e s  t h a t  of t h e  e n t i r e  Ea r th ' s  atmosphere. It repre- 

s e n t s  aboxt a q u a r t e r  of Venus's atmosphere. Venus '  a t m s p b e r e  i s  

about 100 t i m e s  more massive than  Ea r th ' s .  

Despi te  t h e  s c a l e  of these high-speed" upper  L e - x ' l .  w i n 3 2  we3.1 
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over h a l f  of Venus  ' tremendoxs'ly massive atmosphere, dowi near 

t h e  p l a a e t ' s  sur face ,  i s  almost s tagnant .  Froin t h e  sur face  LIP t o  

10 krn ( 6  m i l e s )  a l t i t u d e ,  wind speeds a r e  only  abozt 2 t o  11 m p h .  

I n  a general  way, t h e  high-speed winds can now be e q l a i n e . 3  Sy 

t h e  f a c t  t h a t  t h e  huge mnomentutn of Venus '  slow-moving, massive 

lower atmosphere i s  t r a n s f e r r e d  t o  higher a l t i t u d e s  where t h e  

atmosphere is  much less massive, so t h a t  t h e  s a m e  m o m e n t u m  becomes 

a much higher ve loc i ty .  

These new disco-Jeries of long-term changes i n  global  wind 

p a t t e r n s  and an enormous 3aze e n v e l o p  which appears and disappcara 

s3oxld he lp  s c i e n t i s t s  de f ine  t h e  "dr iver"  for the p l a n e t ' s  'nigll- 

speed winds. Agy f u t u r e  general  atmosphere c i r c u l a t i o n  model for 

Venus w i l l  have to produce these  long-term changes i n  wind and 

cloud pa t t e rns .  

De ta i l s  of these  and o the r  major f i n d i n g s  from t h e  two-year 

analysis af the V m u s  -Loud and polarimetry d3ta are: 

1) It is  now c l e a r  t h a t  t h e  high-speed movements of  Venus '  

clouds around t h e  p l ane t  are not  caused by wave motions i n  t h e  

atmosphere, a s  was thought by a number o f  s c i e n t i s t s ,  bu t  are r e a l  

winds, though t h e r e  are s o m e  wave m t i o n s  a s  w e l l .  These planet-  

c i r c l i n g  winds, which c a r r y  along t h e  clouds, are 

t h e  same ones which w e r e  measured by t h e  four P ionee r  Venus probe 

c ra f t  as they  descended t o  Venus' sur face  i n  December 1978. These 

winds blow "backward" i n  an east t o  w e s t  d i r ec t ion ,  c i r c l i n g  t h e  

p l ane t  once every four days a t  speeds near t h e  equator o f  350 kph 

( 2 2 5  mph), and near t he  poles  (at  around 70° l a t i t u d e )  of 160 kph 

(100 inph). Tne Pioneer cloud p i c tu re s  show t h e  region of V e n w '  m a i n  

cloud deck a t  a l t i t u d e s  between 40 and 65 km (37 and 40 miles) 

above the  s l a n c t ' s  sur face .  

"T ' 1 -1 
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2)  The global pa t t e rn  of these planet-circl ing,  cloud l e v e l  

winds appears t o  change per iodica l ly .  For t h e  p a s t  two years of 

Pioneer  observations I Venus ' clouds and cloud-level winds have 

been showing " so l id  body" ro t a t ion .  

They move around Venus as though they  were made up of one r i g i d ,  

planet-encasing body. This p a t t e r n  of motion, of course,  means 

wind speeds a r e  much higher a t  t h e  equator than a t  t h e  poles. 

3) Mowever, i n  1974 when t h e  Mariner spacecraf t  flew pas t  

Venusr %he clouds d id  not circle the  p lane t  as a r i g i d  body, 

and there were mid-lati tude j e t  streams a t  around 45O l a t i t u d e .  

These higher-speed winds had ve loc i t i e s  of  around 400 kph (245 mph), 

w h i l e  wind ve loc i t i e s  a t  the equator w e r e  sone 4 0  kph lower, a t  

360 kph (220 m p l i ) .  

This seems t o  show t h a t  t h e r e  is an i r r e g u l a r  cycle  of change 

i n  t h e  p a t t e r n  of these cloud-level winds-perhaps seve ra l  years 

i n  length.  Tho d u r a t i o n  and rate of change of  t h i s  cycle  of changing 

wind pa t te rns  would be of  fundamental interest i n  understanding the  

high-speed flow of Venus' upper l e v e l  winds aroiind t h e  p lane t ,  as  

w e l l  as  behaviour of t he  general  atmosphere c i r cu la t ion .  

4 )  I n  addi t ion t o  c i r c l i n g  the p lane t ,  measurements of Venus '  

cloud l e v e l  winds show t h a t  they a l so  5 1 0 ~  toward the  poles a t  speeds 

o f  aroand 2 5  kph (15 mph). These equator-to-pole winds (also seen 

by t h e  four Pioneer Probes a t  lover a l t i t u d e s )  ca r ry  the heat from 

t h e  Sun,absorbed a t  Venus equator,  t o  t h e  poles.  

The speeds of t hese  equator-to-pole winds agree w i t h  the 

wind measurements by t h e  four Pioneer Probes. This shows t h a t  

the cloudalevel  winds are the upper l i m b  of the equator-to-pole 

Hadley cel l  c i r cu la t ion  loop, which carries Venus' equa tor ia l  

heat poleward. 

5 )  The so-called global "Y" pa t t e rn  of Venus clouds w i t h  t h e  

t a i l  of the"H"extending eastward around the p l  m e t ,  and the urns 
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w e s t w a r d ,  does appear a t  t i m e s ,  b u t  is  n o t  typical. The "Y" w a s  

f irst  seen  i n  ground observa t ions .  S o m e t i m e s  t h e  "Y", which occas- 

i o n a l l y  extends t w o - t h i r d s  o f  t h e  way around t h e  p l a n e t ,  d i sappears  

completely.  A t  other t i m e r ; ,  it is so -hanged t h a t  it forms a "c" 

or o t h e r  shape. I n  genera l ,  t h e  p l a n e t  shows a whole range of  

global c loud  p a t t e r n s  beside t h e  I'Y". 

6)  I n  a d d i t i o n  t o  i t s  well-known v e i l  of c louds,  t w o  years  of  

Pioneer  polar imekry measarenents show t h a t  Veaus is  c u r r e n t l y  

enveloped i n  an 18-mile-thick b l anke t  of h i g h - a l t i t u d e  haze.  Tnc  

haza is  presea:, e-~erywhere, b u t  has about t h r e e  t i m e s  more p a r t i c l e s  

pe r  u n i t  volume a t  t h e  po le s  than  at t h e  equator .  A t  t h e  po le s ,  t h s  

haza is so t h i c k  t h a t  it obscures t h e  base crlouds beneath it. 

Tnis  haze of t i n y  s u l f u r i c  

acid d r o p l e t s  is  t h e  "sealer" of Venus I greenhouse e f f e c t ,  ho ld ing  

some a d d i t i o n a l  heat beyond t h a t  which would be t rapped by t h e  

clouds and atmosphere a lone .  Tne p l a n e t ' s  900° F s u r f a c e  tenper- 

a t u r e  would be sonewhat lower without  t he  haze.  Furthermore,  inelud-  

i n g  i t s  effecrts makes t h e  heat r a d i a t i o n  models develo2e.d by 

s c i e n t i s t s  fox Venuq m a t c h  t h e  atmosphere s t r u c t u r e  2tt t h e  z l o u d  

t o p  observed by var ious  of the P i o n e e r  Venus craft .  

Vai1ils' main clouds c o n s i s t  of s u l f u r i c  a c i d  p a r t i c l e s  2 microns 

i n  diameter ,  whi le  i n  t h e  haze l a y e r ,  t h e  p a r t i c l e s  a r e  smal le r ,  on ly  

a q u a r t e r  of  t h i s  s i z e .  

Over t h e  next  f i v e  years  of t h e  Pioneer Venus Orbi ter ' s  

extended mission (through 1985), D r .  Travis  w i l l  be watching 

t h e  clouds f o r  changes. H e  will be looking for changes i n  t h e  

g loba l  c i r c u l a t i o n  p a t t e r n ,  such as t h e  one which occurred i n  

t h e  five years  s e p a r a t i n g  t h e  Pioneer and Mariner missions (1974- 

'7 7 '  '1 
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1979) .  Such f a c t o r s  as how r a p i d  is  t h e  change and how o f t e n  

it occur s  should f u r t h e r  h e l p  wi th  understanding o f  t h e  Vanusian 

high-speed winds . 
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USAF TESTS SPACECRAFT HEATSHIELD 
FOR NASA GALILEO PROBE TO J U P I T E R  

For Release 
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Project i les  f i r e d  a t  speeds  of 18,000kph (11,000mph) i n  

an A i r  Force ba l l i s t i c  r ange  are being used t o  de te rmine  

h e a t  - r e s i s t a n t  q u a l i t i e s  of s p a c e c r a f t  h e a t s h i e l d  materials 

f o r  u se  on N A S A ' s  Ga l i l eo  Entry Probe System---an e x p l o r a t o r y  

s p a c e  m i s s s i o n  des igned  t o  i n v e s t i g a t e  t h e  atmosphere o f  

J u p i t e r .  

NASA now p l a n s  t o  launch t h e  probe i n  1985 from the 

ca rgo  bay of t h e  Space S h u t t l e .  The journey t o  J u p i t e r  w i l l  

t a k e  t h r e e  y e a r s ,  and the 315 kg ( 6 9 3  lb) Gal i l eo  Probe w i l l  

e n t e r  the atmosphere a t  a speed  of  '185,000kph (115,000mph). 

Fol lowing j e t t i s o n i n g  of t h e  forebody and a f t e rbody  h e a t s h i e l d s ,  

the sys tem w i l l  descend on i t s  pa rachu te .  The c u r r e n t  

d e s i g n  allocates approximately one h a l f  of  t h e  probe t o  h e a t  

s h i e l d .  The probe w i l l  t h e n  r e l a y  d a t a  back t o  earth--a 

d i s t a n c e  of  around 650 m i l l i o n  km (400 m i l l i o n  m i l e s ) .  The 

probe w i l l  make a tmospher ic  measurements down t o  a depth 

h e r e  p r e s s u r e  is approximately 20 E a r t h  atmospheres - l i k e  

% .  ,,being under 7'10 f s t  of water. The d e s c e n t   ill t a k e  abou t  

60 minutes .  

T '  'T 
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-more - 
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The f i r s t  of e i g h t  k l l i s t i c s  range  s h o t s  of a p r o j e c t d l e  

r e p r e s e n t i n g  t he  G a l i l e o  P r o b e  v e h i c l e  h a s  been conducted i n  

t h e  300 m e t e r  ( 1 , 0 0 0  f o o t )  l ong  h y p e r h l l i s t i c s  range  "G" a t  

the U S A F " s  A r n o l d  Eng inee r ing  Development C e n t e r ,  T u l l a h a ,  TN. 

The 5 c m  ( 2  i n c h )  d i a m e t e r  45-degree-angle  nosecone vas 

covered  w i t h  a ca rbon /pheno l i c  h e a t  - r e s i s t a n t  m a t e r i a l ,  

des  ignes and f a b r i c a t e d  ky Genera l  E lec t r ic  Company, t o  

p r o t e c t  t h e  spacecraft's d e l i c a t e  i n s t r u m e n t a t i o n  d u r i n g  i t s  

e n t r y  i n t o  t h e  h a r s h  atmosphere of J u p i t e r .  

T h e  p r o j e c t i l e  was f i red  domrange- -p rope l l ed  ty a t m -  

s t a g e  gas gun l a u n c h e r - - a t  a b u t  18,000kph (11,00Omph,) and 

gene ra t ed  peak s u r f a c e  t .emperatures of a b u t  3300° (6,000°F). 

X-ray and p u l s e d  laser photography w a s  used e x t e n s i v e l y  

d u r i n g  the p r o j e c t i l e ' s  s p l i t  -second journey doonrange. 

Open s h u t t e r  cameras bere used t o  c a p t u r e  p u l s e d - l a s e r  
- 

l i g h t e d  images of the p r o j e c t i l e  i n  f l i g h t  i n  2 0 - b i l l i o n t h s  

of a secand ,  aPIob7ing t e s t  crew and eng inee r s  t o  de te rmine  

how much h e a t s h i e l d  m a s s  w a s  e roded ,  a t  various i n t e r v a l s  

down t h e  range ,  f r o m  t h e  t es t  mater ia l  @ a b l a t i o n  o r  

aerodynamic h e a t i n g  and f r agmen ta t ion .  

The p r o j e c t i l e  t r a v e l e d  d o m r a n g e  on a s p e c i a l  f o u r -  

r a i l  t r a c k  \hi& gu ided  t h e  model through t h e  t e s t  chamber 

and i n t o  a p r e s s u r i z e d  recovery  t u b  bhich d e c e l e r a t e d  t h e  

model. A f t e r  p a s s i n g  through the recovery t u b ,  the model 

e n t e r e d  a t a p e r e d  r a i l  s e c t i o n  and was slowed t o  a s t o p  

f r i c t i o n .  

ky 

Enginee r s  Lhen were a t l e  t o  examine the recovered  

- more - 
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projec t i le  and de termine  p r e c i s e l y  how much h e a t s h i e l d  mass 

was lost due t o  aerothermodynamic e r o s i o n .  This  h i l l  h e l p  

NASA t o  d e c i d e  on t h e  r e q u i r e d  t h i c k n e s s  of mater ia l  t o  

p r o t e c t  t h e  p r o k  s p a c e c r a f t  when it e n t e r s  .- J u p i t e r ' s  

atmosphere.  

The G a l i l e o  Probe program is being managed by NASA'S 

Ames Research Cen te r  a t  M o f f e t t  F i e l d ,  CA, with t h e  s p a c e c r a f t  

k i n g  hilt Hughes A i r c r a f t .  The h e a t s h i e l d  is being 

provided  by Genera l  E lec t r ic  under  a s u b c o n t r a c t .  

# # # # # # #  March 2 3 ,  1981 

a 
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NOTE TO EDITORS: 

NASA Ames is doubling the size of its world's largest wind 
tunnel, the "40 by 80" ,  and converting -- -- it in the p?EFeSS--- 
into two huge tunnels. 

The tunnel, which moves 60 million cubic feet of air per 
minute, is a unique national facility. It is large enough 
to test full-scale airplanes with their engines running, and 
has operated at two shifts a day for 30 years. It has 
tested most important U. S. aircraft designs including the 
space shuttle. 

The $85 million tunnel conversion project will give the 
U. S. major new tools to maintain its position as world 
leader in aeronautics, a position currently threatened by 
European producers. At $14 billion annually, aircraft are 
the country's largest earner of foreign exchange, larger 
than total agricultural exports. Such exports help pay for 
the $ 4 0  billion of foreign oil the U. S.  now imports each year. 

A tour and briefing on the new dual tunnels and their planned 
uses will be held at Ames at 11 a.m., Tuesday, March 3 1 .  
The last of the six huge new 22,500 horsepower drive motors 
will be undergoing installation, a tricky, heavy construction 
problem. 

The big tunnel is known as "the 4 0  by 80" for the size of 
its 40 by 80-foot test section. The current project is 
adding an 80 by 120-foot test section, large enough for 
planes with 100-foot wingspans--large enough for full-scale 
tests with engines running of all aircraft below large commercial 
transport size. The project also will increase the top speed of air 
flow in the 40 by 80-foot test section to 345 mph, an increase 
of 115 mph. 

For television, film clips including aerial views of the 
tunnel structure, drive motor-installation, and significant 
aircraft tested (including the shuttle) will be available, 
as will models. The large scale and dramatic shapes of 

-over- 
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the structure will be of interest to newsmen, and will 
provide excellent photo opportunities for television and 
newspaper photographers. Since this is a construction site, 
caution will be called fo r ,  as well as reliable shoes. 

News reporters attending should come to the NASA gate of 
Moffett Field, and will be directed from there. 

# # # # # #  March 26, 1981 
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SEARING VEIiUS SURFACE HEAT I3 CAUSED BY GREENHOUSE EFFECT 

Using NASA's Pioneer-Venus spacecraft data, a team of 

scientists has virtually proved that the searing 4 8 2  degree 

Celsius ( 9 0 0  degree Fahrenheit) surface temperature of Venus 

is due to an atmospheric greenhouse effect. Until now the Venus 

greenhouse effect has been largely a theory. 

The work is important to understanding possible adverse 

effects on agriculture resulting from society's long-term use of 

fossil fuels. 

Greenhouse effect means that the surface temperature is 

raised when energy in the form of sunlight easily passes through 

Venus' atmosphere to the surface but has difficulty escaping 

when converted to longer-wave heat radiation, and is held in by 

the atmosphere. 

The same principle provides much of the heat for nursery 

greenhouses on Earth. 

Cdlculations, which used Pioneer measurements of atmosphere 

composition, temperature profiles and rad-iative heating, predicted 

Venus' surface temperature "very precisely", says Dr. James Pollack, 

- more - 5 
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N - 4 5 A ' s  Ames Research C e n t e r ,  head of  t h e  Pioneer-Venus r a d i a t i v e  

h e a t i n g  team. The c a l c u l a t i o n s  p r e d i c t  no t  on ly  Venus ' s u r f a c e  

temperature ,  b u t  agree  w i t h  temperatures measured a t  var ious a l t i t u d e s  

above the s u r f a c e  by t h e  1 )UT Pio.ieer V m u s  atmosphere 2robe c t < i f t .  

Menbers of t h e  r a d i a t i v e  hea t ing  t e a m  were D r .  Po l lack;  D r .  

Martin Tonnasko, Un ive r s i ty  o f  Arizona; and D r .  Brian T o m ,  NASA- 

A m e s .  Data f r o m  a l a r g e  p o r t i o n  of t h e  30 experiments aboard t h e  

s i x  Pioneer  Venus c r a f t  w e r e  used i n  t h e  c a l c u l a t i o n s .  The Pioneer 

Project i s  managed by NZSA's Arnes Research C e n t e r ,  f i xmta in  V i e w ,  

CA. Tne s p a c e c r a f t  w e r e  b u i l t  by Hughes Aircraf t  Co. 

T h i  f a c t  t h a t  V e n u s '  atmosp'lere \eat balance call b2 accur 1 '  ly 

c a l c u l a t e d  neans t h e  atmosphere hea t ing  on Earth caused by burning 

of f o s s i l  f u e l s  a l s o  can be p red ic t ed .  The accuracy o f  t h e  Venus 

p r e d i c t i o n s  inc reases  confidence i n  s i m i l a r  p r e d i c t i o n s  for t h e  

Earth.  

Tr,a main atmosphere ing red ien t  holding i n  Venus '  hea t  i s  carbon 

d ioxide .  Eighty years  of burning f o s s i l  f u e l s  on Earth has increased  

atmospheric carbon dioxide by 1 5  per  c e n t .  P red ic t ions  o f  increased  

f u t u r e  burning o f  f o s s i l  f u e l s  l i k e  coa l  and o i l  suggest  t h a t  t h e  carbon 

d ioxide  i n  E a r t h ' s  atmosphere could be doubled i n  50 years .  Researchers 

p o i n t  o u t  t h a t  r e s u l t i n g  h e a t  t r app ing  by carbon d ioxide  could raise 

average atmosphere temperatures from 3 t o  7O F. This is  a very  minor 

e f f e c t  compared .to t h e  i n f e r n o  3f Venus' su r f ace .  Nonetheless,  such 

a tamperature  i n c r e a s e  could w e l l  cause " i n c r e d i b l e  havoz, I' says  

D r .  Pol lack.(During t h e  m o s t  s eve re  phases of  t h e  Ea r th ' s  ice ages ,  

average atmospheric temperature  drop has been on ly  1 5 O F . I  Examples of  

major weather changes/fron a 2 t o  7OF change i n  average tenpera-  
res u l  t i n g  

tures might be c a t a s t r o p h i c  d i f f e r e n c e s  i n  r a i n f a l l  i n  marginal 

a g r i c u l t u r a l  a r e a s  such as wheat-growing regions of  Canada, the 
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USSR, and t h e  U S .  

Such temperature changes a l s o  might  m e l t  a s m a l l  bu t  impartant 

p o r t i o n  o f  t h e  po la r  ice caps--enough to  r a i s e  ocean l e v e l s  and 

cause permanent f looding i n  major c o a s t a l  c i t i e s .  

Having ca l cu la t ed  atmospheric hea t ing  f o r  one p l a n e t  (which i s  

almost t h e  most extreme case  imaginable), c a l c u l a t i o n s  of  carbon 

d ioxide  effects  on E a r t h ' s  atmospheric hea t  budget should be much 

e a s i e r .  

While these p red ic t ions  o f  carbon dioxide e f f e c t s  on t h e  E a r t h ' s  

atmospheric temperature may be o v e r s t a t e d ,  Pol lack p o i n t s  o u t ,  

w e  should f i n d  ou t  without de l ay  whether  they  a r e  o r  n o t ,  and Venus 

greenhouse d a t a  w i l l  c e r t a i n l y  help.  

because t h e  problems a r e  p o t e n t i a l l y  so s e r i o u s ,  and mixed up with 

o t h e r  human d i f f i c u l t i e s  l ike  t h e  energy shor tage ,  Pollack adds. 

These ques t ions  need looking i n t o  

Only h a l f  of t h e  carbon dioxide so f a r  s e n t  i n t o  t h e  atmosphere 

The rest apparent ly  by human f o s s i l - f u e l  burning has s t ayed  t h e r e .  

has been absorbed i n t o  t h e  oceans. However, ocean absorpt ion e f f e c t s  

have been included i n  t h e  s c i e n t i s t s '  c a l c u l a t i o n s  of carbon dioxide 

doubling. 

Pollack expla ins  t h a t  Venus' s u r f a c e  temperature of 900°F i s  

remarkable. The p l a n e t  is on ly  30 per c e n t  closer t o  t h e  Sun than 

E a r t h ,  and wi th  a r e l a t i v e l y  t h i n  atmosphere l i k e  Ea r th ' s ,  i t s  s u r f a c e  

temperatures would be around a w a r m  b u t  h a b i t a b l e  100°F. 

E a r t h ' s  e x i s t i n g  greenhouse e f f e c t  hea t s  up o u r  p l a n e t ' s  s u r f a c e  s o m e  

55OF, w h i l e  V e n u s  ' su r face  temperature is wre7ched updard by i33O"F 

due t o  t h e  greenhoxse e f f e c t .  This happens d e s p i t e  t h e  fac.t t h a t  

V s n u s  c u r r e n t l y  absorbs less s o l a r  energy than t h e  E a r t h .  



- 4 -  

Venus' h i g h l y  ref lect ive clouds bounce back much o f  i t s  incoming 

s o l a r  energy ( sun l igh t )  t o  space.  

Ca lcu la t ions  by t h e  Pioneer team, using d a t a  from t h e  P ioneer  

Orbiter and neasu remen t s  by t h e  four Probe c r a f t ,  which sarnpled 

t h e  atmosphere fron to? t o  bo t ton ,  have character ise .3  Venus I green- 

house s x a c t l y .  The t ean  now has e s t a b l i s h e d  exac t  anounts o f  s u n -  

l i g h t  absorbed a t  var ious p l aces  i n  t h e  atmosphere and a t  t h e  

s u r f a c e .  

They have e s t a b l i s h e d  t h e  role and anount of heat t r app ing  

by t h e  var ious  gases and p a r t i c l e s  i n  Venus' atmor;phere. These 

inc lude  carbon dioxide,  water vapor, s u l f u r  d ioxide ,  and var ious 

types of cloud p a r t i c l e s .  F i n a l l y ,  Venus '  planet-wrapping haze layer  

provides  a "cap" t o  t h e  greenhouse, expla in ing  t h e  l a s t  25 t o  30 F 

of  heat .  These c a l c u l a t i o n s  i n  genera l  balanced t h e  amount o f  

s u n l i g h t  absorbed, with t h e  hea t  r a d i a t e d  t o  g e t  t h e  temperature 

0 

a t  var ious p i n t s .  

"The team w a s  a b l e  t o  produce t h e  a c t u a l  s u r f a c e  temperature 

o f  Venus "very p r e c i s e l y ,  I' says Pol lack .  "We're very  g r a t i f i e d . "  

Water vapor anounts r epor t ed  by the  Russian Venera spacec ra f t  

w e r e  used i n  t h e  greenhouse c a l c u l a t i o n s  i n s t e a d  o f  t he  Pioneer 

measurements because t h e y  f i t  w e l l  wi th  a l l  t h e  rest o f  t h e  d a t a .  

T h e  amount o f  water vapor f i n a l l y  decided on was much less than 

had been thought p o s s i b l e  t o  produce t h e  required/greenhouse e f f e c t  

The  team found t h a t  t h e  remaining hea t  expected t o  be absorbed by 

p l ane ta ry  

water vapor w a s  i n s t e a d  absorbed by s u l f u r  dioxide and Venus '  

heavy clouds.  

Carbon d ioxide ,  which makes up 96 per  c e n t  o f  Venus' 

tremendously massive 3 t m s p h e r e  had by f a r  t h e  l a r g e s t  role in 

t r app ing  h e a t  on V e n u s .  W a t e r -  vapor and s u l f u r  diox.ids a l s o  



- 5 -  

t rapped important a n o u n t s  of  k a t ,  as d id  the clouds and p l ane t -  

enveloping haze l a y e r .  The c a l c u l a t i o n s  included amounts of h e a t  

absorpt ion f o r  carbon d ioxide  i n  long hea t  r a d i a t i o n  wave 

lengths  t h a t  t h i s  gas does not  normally absorb.  However, under 

Venus' enormous atmospheric p re s su re ,  carbon dioxide absorbs h e a t  

even a t  ve ry  long wavelengths. 

Anmunts of  hea t  taken up by t h e  var ious key absorbers  i n  Venus 

atmosphere were found t o  be a s  follows: carbon dioxide - 55 %; 

water vapar - 25 %; clouds and haze - 15  %; and s u l f u r  dioxide - 
5 %. 

The Pioneer Venus atmosphere composition measurements w e r e  

c r i t i c a l  t o  t h e  c a l c u l a t i o n s .  These w e r e ,  by percentages of t h e  t o t a l  

atmosphere: carbon dioxide - 96 %; water vapor - a b o u t  50 p a r t s  per  

ini l l ion (ppm) i n  t h e  lower atmosphere (Venera d a t a ) ;  s u l f u r  dioxide - 

about 200 ppm i n  t h e  lower atmosphere. Cloud depths used w e r e :  30 k m  

(18 m i l e s ) ,  and haze l aye r  depth 12.5 k m  (7.5 m i l e s ) .  

Key Pioneer  measurenents were: atmosphere composi t ion;  d e t a i l e d  

p ro2f s r t i e s  o f  cloud p a r t i c l e s ;  v e r t i c a l  p r o f i l e s  o f  amounts o f  

s u n l i g h t  absorbed a t  var ious a l t i t u d e s  i n  Venus ' atmosphere; and 

t o t a l  anounts o f  clouds and haze arou.nd t h e  p l a n e t .  
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SPACE SHUTTLE TO BE TRACKED BY AIRBORNE OBSERVATORY 

When the Space Shuttle Orbiter Columbia reenters the 

Earth's atmosphere, parts of its surface will reach temperatures 

as high as 1,51OoC (2,750°F). Far below, the eye of a unique 

telescope will be on the Columbia, attempting to catch an 

infrared image of that heat. 

The Gerard P. Kuiper Airborne Observatory, operated by 

NASA's Ames Research Center, will be stationed about 60,000 m 

(200,000 ft) below the Columbia's flight path, waiting to 

catch the Columbia at a point 9% minutes after entry into 

the atmosphere, which is near the 9oint of maximum heating. 

The experiment, called the Infrared Imagery of Shuttle 

(IRIS), uses the Kuiper's 91.5-cm (36-in) tel-escope to 

capture the infrared image. 

precise, or the telescope's field of view could miss Columbia 

as it flies past. 

Navigation and tracking must be 

The Kuiper C141 aircraft has some navigational uncertainty, 

and the Columbia, on its maiden voyage, has some positional 

uncertainties. These uncertainties make the mission very 

difficult. 

April 6, 1981 - more - 
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"It's like t h r e a d i n g  a fieedle," said I R I S  principal investigator 

Byron Swenson. "The telescope is the eye of the needle and the 

shuttle is the thread." 

Flying out of Hickam Air Force Base in Hawaii, the Kuiper 

aiicraft will take E: position parallel to the Columbia's entry 

track at 12,496 in (41,000 ft) altitude, about one hour before 

the Columbia's reentry. 

A s  the Columbia passes through the telescope field of view, 

the telescope detector system will capture the image of the lower 

and side surfaces of the Columbia for about f o w  milliseconds, 

recording the information on tape. There will be only one 

opportunity to record the image. The I R I S  experiment will be 

attempted with each of the first s i x  shuttle flights. 

After the flight, the infrared data will be supplemented by 

orbiter-derived data of velocity, altitude, angle-of-attack, yaw 

and roll conditions existing during the period of observation by 

the I R I S  experiment, as well as with temperature data recorded 

on-board Columbia. 

Surface temperatures and aerodynamic heating of the orbiter 

can be determined from the high-resolution infrared imagery. This 

knowledge will increase understanding of aerothermodynamic phenomena 

which affect the thermal protection system so crucial to the orbiter. 

Analysis of the data involves computer arrangement into a two- 

dimensional image format, radiometric analysis and detailed comparisons 

of the aerodynamic heating rates with analytical predictions and 

ground-based experiment data. 

Information from the I R I S  experiment will help in the development 

of improved thermal protcction materials and techniques. Ames 

-more- April 6, 1981 
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Research Center developed the special reaction-cured glass coating 

of the thermal protection system. Newer materials and better 

techniqiies for their manufacture are undergoing continucus testing 

in Ames labs. 

The Kuiper Airborne Observatory, a Lockheed C141 Starlifter 

aircraft, carries the 91.5-cm (36-in) aperture Cassegrain-type 

reflector telescope which is installed in an open cavity recessed 

into the port side of the aircraft immediately ahead of the wing. 

The telescope can be moved in flight over ail elevation rafige 

of 35 to 7 5  degrees. It is capable of tracking celestial objects 

to an accuracy of less than two arc seconds by use of precision 

gyroscopes and an active digital tracking system. 

The Kuiper Airborne Observatory is operated as a National 

Facility available to any organization having a valid research 

objective, much like ground-based observatories. Flying at 12 km 

(39,000 ft), it is above 85  percent of the Earth’s atmosphere 

and more than 99 percent of the water vapor, the major attenuator 

of infrared radiation. 

The Kuiper has been the source of many significant scientific 

discoveries -- ‘ihe rings of Uranus: intrinsic energy sources at 
Jupiter; sulfuric acid in the clouds of Venus; and powerful far- 

infrared emission from other galaxies and from our own galactic 

center. 

The aircraft is dedicated to the late Dr. Gerard P. Kuiper, 

founder and former director of the Lunar and Planetary Laboratory 

at the University of Arizona. Kuiper played an acti.ve role in 

NASA’s early space pL’ograms, including the Ranger and Surveyor 

Lunar missions, the Mercury-Venus mission in 1 9 7 3  and the Pioneer 10 

mission to Jupiter. 

- end - April 6, 1981 
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MAJOR INTERNATIONAL SPACE TELESCOPE BEING SHIPPED ?o 

A new, remarkably sensitive infrared telescope w i l l  be shipped today fram 

Boulder, Colorado to the Netherlands for rating w i t h  its Dutch-built spacecraft. 
This telescope is k n m  as IRAS (Infrared Astroncanical Satell i te) ,  and its 
purpose is to make the first comprehensive infrared survey of the entire sky, 
mpping perhaps a million infrared sources, m y  of them previously unknm. 

The results of this  survey could change our concept of the universe, because 

infrared l ight  fran the stars and other cosmic sources is blocked out by the 

earth's atnosphere. 
f i r s t  time. The instrument w a s  bu i l t  for NASA's Office of Space Science by 

B a l l  Aerospace Systems Division, Boulder, Colorado, and its development has 

been m a g e d  by NASA's Ames Research Center, Moffett Field, California. 

The project is an international joint  venture of the United States, the 

Netherlands, and the United Kingdom. 

the Jet Propulsion Laboratory, Pasadena, California. 
scheduled for launch in August, 1982. 

The telescope w i l l  see those numerous sources for the 

Project management i n  the U.S. is a t  
The telescope is  

Sky surveys have been a l o n w  tool of a s t r m e r s ,  providing basic 
in fomt ion  fromwhich the more camplex aspects of the character and evolution 

of the universe can be studied. 
wealth of information about astroncanical sources, including new and unusual 

kinds of stars, and perhaps entire infrared galaxies. It should locate 
thousands of new quasars whose l ight  is 11-12 bi l l ion years old and canes 

frm the early universe. 
about the "big bang" theory and formation of the universe. 

?he IRAS telescope is expected to provide a 

Hence, IRAS could provide new generalized evidence 

The new telescope i n  space my w e l l  find that a fa r  larger part than 
expected of the universe's energy budget is i n  the infrared. 

into the dust-hidden center of our Milky Way galaxy with its possible black 
hole, and w i l l  locate suddenly visible ( in  the infrared) new asteroids, 

IRAS w i l l  look 



-2- 

invisible cool stars near the Earth, and even could find a suspected far 
outer planet. 

O t h e r  areas for IRAS investigations are the processes of star formation 

and death, origin and replenishment Of interstellar matter, exploding and 

"star-mufacturing" galaxies. 
A l i t t le  mre than half of the IFAS effort w i l l  go into producing the 

f i r s t  high sensitivity infrared sky map and cataloque. 

approximately year-long mission w i l l  be devoted t o  special studies. 
might be detailed observations of an infrared galaxy, studies of clusters 

of galaxies, a "close-to-hane" survey of the plane containing the sun's 

planets (the ec1iptic)in search of new asteroids, a possible outer planet, 

and undiscovered m t s .  
in the infrared, which is i t se l f  "cool radiation", ccarrpared with the 

visible l ight  from very hot objects l i k e  the stars and sun. 

The rest of the 

These 

All of these ttcool" objects are much more visible 

On its 900-km (563-mile), sun-synchronous (sun-aligned), 100-minute 

polar orbit ,  the ten-foot-high IRAS telescope always w i l l  look straight up. 

IRAS w i l l  do two caplete whole-sky surveys during its l i fe ,  sweeping out 

1.5O of sky w i t h  every orbit. On this  high orbi t ,  it w i l l  be fa r  above the 

atrrosphere w i t h  its infrared-blocking water vapor. 

The telescope employs remarkable advanced technology. Its focal plane 

w i l l  operate a t  a temperature of ahmst absolute zero in orbit ,  jus t  four 
degrees above a t  -456O F. It w i l l  be cooled by extremely heat-conductive 

superfluid liquid helium, the first space use of this  material. 

interior of the telescope w i l l  be cooled dam to within 15O F above absolute 

zero. 
infrared radiation i n  four wavelength bands, centered a t  1 0 ,  20, 50, and 100 

micrometers. 

The entire 

An array of 62 infrared detectors i n  the focal plane w i l l  m e a s u r e  

The IRAS spacecraft w i l l  weigh 834 kg (1838 pounds). The science payload 

w i l l  weigh 499 kg (1100 pounds). 

telescope into polar orbit ,  from the Western T e s t  Range, Lmnpoc, California. 
The IRAS program w i l l  involve nearly 1,500 scientists,  engineers, and 

A Delta launch vehicle w i l l  launch the 

technicians from the three sponsoring nations. 

The Telescope 

The IRG telescope optics are a two-mirror Cassegrain design. Infrared 
I t  radiation from space f a l l s  f i r s t  on the large, concave, primary mirror. 

then is reflected uward t o  the s m a l l ,  convex, secondary mirror which reflects 
the radiation back d m  through the cylindrical aperture in  the pr- mirror 
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cooled. It is surrounded by a 

f i l l ed  w i t h  70 kg (154 pounds) 
a l m s t  absolute zero. The use 

onto the 62 detectors i n  the focal Plane. 

is a spectrmter provided by Scientists frm the University of Gronigen, 
Netherlands. 

Also located a t  the focal plane 

To eliminate its m heat radiation (infrared), the telescope is super- 
doublewalled cylindrical vessel (a  Dewar) 

of superfluid helium w i t h  a temperature of 
of special insulating materials and of con- 

struction w i t h  lm-heat-conducLve CcBnpOnents w i l l  l i m i t  the effects of hea - 
radiation (infrared) f r m  the Sun and Earth. An even temperature everywhere 
i n  the helium vessel is created autcmtically by the extxeme heat conductivity 
of superfluid helium. 

A helium vessel of th i s  s i z e  has never been used i n  space, but rocket 
f l ights have s h m  that  a Dewar vessel with superfluid helium w i l l  function 

under weightless conditions. 
For maximummeasilring accuracy, optical mirrors and detectors must be guarded 

against contamination. 

sealed because, with the whole system cooled to near absolute zero, any of the 
known gases except helium would condense and freeze on these v i t a l  coanponents. 
Contamination just .001mil l i r raeter  thick on the optics is enough t o  cause an 

incorrect measurement. 

During tests on Earth, the i n s w t  is kept tightly 

An onboard ccmputer i n  the spacecraft w i l l  perform the IRAS mission, 

responding t o  instructions f r m  Earth. 
p e r  for sa t e l l i t e  and telescope operations. 

Two solar panels supply electrical  
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ROBERT T .  JONES AWARDED S M I T H S O N I A N ' S  LANGLEY MEDAL 

D r .  Rober t  Thomas J o n e s ,  s e n i o r  s c i e n t i s t  a t  N A S A ' s  Ames Research 

C e n t e r ,  r e c e n t l y  w a s  awarded t h e  d i s t i n g u i s h e d  Langley Medal by t h e  

Smi thsonian  I n s t i t u t i o n  f o r  h i s  " e x t e n s i v e  c o n t r i b u t i o n s  i n  t h e o r e t i c a l  

aerodynamics,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  development of t h e  swept 

wing, s u p e r s o n i c  area r u l e  an3 ,  m o r e  r e c e n t l y ,  t h e  o b l i q u e  wing." 

The Langley award has  been g i v e n  t o  j u s t  1 6  r e c i p i e n t s  s i n c e  

i t  w a s  e s t a b l i s h e d  73 y e a r s  ago.  P a s t  r e c i p i e n t s  i n c l u d e  Wilbur and 

O r v i l l e  Wright ,  Co lone l  C h a r l e s  Lindbergh and R e a r  Admiral Byrd. 

N a m e d  f o r  S a m u e l  P i e r p o n t  Langley,  a e r o n a u t i c a l  p i o n e e r  and t h i r d  

s e c r e t a r y  of t h e  Smi thson ian ,  t h e  medal honors  " e s p e c i a l l y  m e r i t o r i o u s  

i n v e s t i g a t i o n s  i n  t h e  f i e l d  of a e r o s p a c e  s c i e n c e . "  

J o n e s  d i s c o v e r e d  t h e  t h e o r y  of  t h e  " s imple  sweepback," one of 

t h e  most i m p o r t a n t  d i s c o v e r i e s  i n  aerodynamics (swept  wings are s e e n  

on m o s t  j e t  a i r c r a f t  t o d a y ) .  H e  i s  a n  i n t e r n a t i o n a l l y  acc la imed 

e x p e r t  on aerodynamics,  o p t i c s  and b iomechanics ,  as w e l l  as an a p p l i e d  

ma themat i c i an ,  a s t ronomer ,  i n v e n t o r ,  a u t h o r  and v io l in-maker .  

J o n e s ,  who n e v e r  f i n i s h e d  c o l l e g e ,  w a s  awarded an honorary  

d o c t o r a t e  of s c i e n c e  i n  1 9 7 1  by t h e  U n i v e r s i t y  of Colorado f o r  h i s  

" s c i e n t i f i c  eminence and h i s  service t o  s o c i e t y . "  

7 '  

(more) 
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H e  dropped o u t  of c o l l e g e  i n  1 9 2 8  a f t e r  one y e a r  a t  t h e  

U n i v e r s i t y  o f  M i s s o u r i .  Because h e  found books on aerodynamics more 

e x c i t i n g  t h a n  r e q u i r e d  freshman t e x t s ,  he  went t o  work f o r  C h a r l e s  

Fower 's  F l y i n g  C i r c u s ,  c a r r y i n g  g a s  c a n s ,  p a t c h i n g  wing t i p s  and 

g e t t i n g  p a i d  i n  f l y i n g  l e s s o n s .  

A t  1 9 ,  J o n e s  w a s  working f o r  Nicholas-Beazley A i r c r a f t  i n  h i s  

home s t a t e  o f  M i s s o u r i  wher. he  d e s i g n e d  a 576-pound race p l a n e ,  which 

la te r .was  t h e  s u b j e c t  of t h e  f i r s t  of more t h a n  65 t e c h n i c a l  p a p e r s  

he  h a s  au tho red .  

When t h e  a i r c r a f t  company f o l d e d  i n  1 9 3 0 ,  J o n e s  went t o  

Washington, D.C .  H e  g o t  a j o b  as  an e l e v a t o r  o p e r a t o r  i n  t h e  H o u s e  

O f f i c e  B u i l d i n g ,  where h e  m e t  D r .  Max Munk, a p i o n e e r  i n  a e r o n a u t i c s  

who had been a s c i e n t i s t  w i t h  t h e  N a t i o n a l  Advisory C o m m i t t e e  for 

Aeronau t i c s  (NACA -- NASA's p r e d e c e s s o r )  . 
Jones  had r e a d  Munk's "Fundamentals of F l u i d  Dynamics f o r  

A i r c r a f t  Des igne r s . "  The e levator  boy so impressed  Munk t h a t  Munk gave 

him an o r a l  exam and e n r o l l e d  him i n  g r a d u a t e  c o u r s e s  a t  C a t h o l i c  

U n i v e r s i t y .  J o n e s  s t u d i e d  a i r f o i l  t h e o r y ,  v e c t o r  a n a l y s i s  and r e l a t i v i t y  

t h e o r y  under  Munk i n  t h r e e  y e a r s  of  n i g h t  classes. 

J o n e s '  career w i t h  NASA began i n  1 9 3 4 ,  when h e  went t o  work on 

a nine-month P u b l i c  Works A d m i n i s t r a t i o n  ass ignment  a t  N A C A ' s  Langley 

M e m o r i a l  A e r o n a u t i c a l  Labora to ry  (now N A S A ' s  Langley Research  C e n t e r )  

i n  V i r g i n i a .  

H e  s t a y e d  on a t  Langley,  and by World War I1 had p u b l i s h e d  

i m p o r t a n t  p a p e r s  and become well-known i n  a e r o n a u t i c a l  c i rc les .  J o n e s '  

1 9 4 4  d i s c o v e r y  of t h e  sweepback t h e o r y  was not a c c e p t e d  by m o s t  s c i e n t i s t s  

a t  t h e  t i m e ,  b u t  NACA began expe r imen t s  t o  t es t  t h e  t h e o r y .  When t h e  

- (more) 
May 15 ,  1 9 8 1  

7 '  '1 
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A l l i e s  d e f e a t e d  Germany, U . S .  s c i e n t i s t s  d i s c o v e r e d  t h e  Germans knew 

a b o u t  t h e  e f f e c t  of sweep and w e r e  i n c o r p o r a t i n g  i t  i n  new a i r c r a f t  

d e s i g n s .  

For h i s  d i s c o v e r y  of  t h e  sweep e f f e c t  s l e n d e r  wing t h e o r y  a n d  

o t h e r  c o n t r i b u t i o n s ,  J o n e s  w a s  g i v e n  t h e  Sylvanus  A l b e r t  Reed Award 

by t h e  I n s t i t u t e  of t h e  A e r o n a u t i c a l  S c i e n c e s  i n  1 9 4 6 .  That  same y e a r ,  

h e  came t o  work f o r  Ames Research C e n t e r .  

About t h a t  t i m e  h e  became i n t e r e s t e d  i n  t e l e s c o p e s .  H e  s t u d i e d  

geometrical o p t i c s ,  l e a r n e d  t h e  a r t  of g r i n d i n g  s p h e r i c a l  m i r r o r s  and 

set up an o p t i c a l  shop i n  h i s  g a r a g e ,  where h e  b u i l t  t e l e s c o p e s  and 

l e n s e s .  

Although most of J o n e s '  s c i e n t i f i c  w r i t i n g s  have d e a l t  w i t h  

l i f t ,  drag and f l u i d  f low,  he  a l s o  h a s  w r i t t e n  p a p e r s  abou t  t e l e s c o p e s ,  

i n t e r p l a n e t a r y  t r a v e l  t i m e ,  r e l a t i v i t y  and a d e s i g n  f o r  an a r t i f i c i a l  

h e a r t  ( a  f l u i d  f low p rob lem) .  

I n  1963,  J o n e s  l e f t  NASA t o  work f o r  AVCO E v e r e t t  Research 

Labora to ry ,  where h e  a p p l i e d  f l u i d  dynamics t o  t h e  problems of blood 

flow. Re tu rn ing  t o  Ames i n  1 9 7 0 ,  h e  went back t o  work on  h i s  o b l i q u e  

wing concep t .  An o b l i q u e  wing r e s e a r c h  a i r c r a f t  now i s  b e i n g  t e s t e d  

. a t  NASA's Dryden F l i g h t  Research C e n t e r ,  Edwards, C a l i f .  

J o n e s  w a s  t o  d i s c o v e r  y e t  a n o t h e r  i n t e r e s t ,  t h i s  one r e l a t e d  

t o  t h e  r e a r i n g  of h i s  s i x  c h i l d r e n .  When h i s  d a u g h t e r  P a t t y  became 

a v i o l i n i s t ,  J o n e s  s t u d i e d  t h e  mechanics  and p r i n c i p l e s  o f  v i o l i n -  

making, f a s h i o n i n g  e i g h t  t r a d i t i o n a l  v i o l i n s  as  w e l l  as an e lec t ronic  

i n s t r u m e n t .  

In 1 9 7 3 ,  Jones was e l e c t e d  t o  t h e  N a t i o n a l  AcaGemy of E n q i n e e r i n c i  

and t h e  American Academy of A r t s  and S c i e n c e s .  H e  w a s  honored i n  1 9 7 6  

(more) 
May 1 5 ,  1981 
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w i t h  a c a s h  award from 

r e c e i v e d  t h e  P r a n d t l  R 

N A S A ' s  I n v e n t i o n s  and C o n t r i b u t i o n s  Board 

ng Award i n  1978 from t h e  German a e r o n a u t  

and 

cs  

s o c i e t y  (Deutsche G e s e l l s c h a f t  f u r  Luftund Raumfahr t ) ,  c o n s i d e r e d  t h e  

h i g h e s t  honor  i n  t h e  f i e l d  of f l u i d  dynamics.  

A Fellow of t h e  American I n s t i t u t e  of A e r o n a u t i c s  and A s t r o n a u t i c s ,  

J o n e s  i n  1 9 7 9  w a s  chosen f o r  t h e  award o f  Honorary Fe l low.  I n  1981 

h e  w a s  e l e c t e d  tu t h e  N a t i o n a l  Academy of S c i e n c e s .  

Ea r l i e r  t h i s  y e a r ,  J o n e s  w a s  p r e s e n t e d  t h e  P r e s i d e n t ' s  A w a r d  

f o r  D i s t i n g u i s h e d  F e d e r a l  C i v i l i a n  S e r v i c e ,  i n  honor of t h e  many 

c o n t r i b u t i o n s  of h i s  40-year government career. 

A n a t i v e  of Macon, M o . ,  J o n e s  now r e s i d e s  i n  L o s  A l t o s  H i l l s ,  

C a l i f .  

# # # #  

May 1 5 ,  1981 
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PIONEER 1 0  TO CROSS 'SILVER AU' ON WAY OUT OF SOLAR SYSTEM; 

FINDS HUGE EXTENT O F  SOLAR ATMOSPHERE 

P i o n e e r  1 0 ,  now a l i t t l e  over ha l fway  between t h e  o r b i t s  of 

Uranus and Neptune on man's  first t r i p  o u t  of t h e  solar  sys t em,  

has  found t h a t  t h e  S u n ' s  a tmosphere  and magne t i c  e n v e l o p e  "ex tend  

an enormous d i s t a n c e - - f a r  beyond t h e  p o i n t  p r e d i c t e d  by many 

s c i e n t i s t s , "  a c c o r d i n g  t o  J.A. Van A l l e n ,  P i o n e e r  i n v e s t i g a t o r .  

T h i s  d i s c o v e r y  means t h a t  " i f  you were l i v i n g  on any o t h e r  

p l a n e t ,  you would f i n d  a solar envi ronment  s u r r o u n d i n g  it l i k e  

t h a t  s u r r o u n d i n g  t h e  E a r t h .  Th i s 'wou ld  i n c l u d e :  a c o n s t a n t  s o l a r  

wind, b u f f e t s  by solar  magne t i c  storms, and i n  many cases, r a d i a t i o n  

be l t s , "  said Van A l l e n ,  of t h e  U n i v e r s i t y  of Iowa, who d i s c o v e r e d  

E a r t h ' s  Van A l l e n  r a d i , a t i o n  belts. 

P i o n e e r  1 0  data can  be used  t o  forecast t h a t  Voyager 2 will 

f i n 6  such "solar"  c o n d i t i o n s  d u r i n g  i t s  encounter w i t h  t h e  p l a n e t  

Uranus i n  1986 ,  he added. The f i n d i n g s  also p r e d i c t  s i m i l a r  solar 

envi ronment  c o n d i t i o n s  f o r  Neptune and P l u t o .  

E .  

* 

-more- 
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Van A l l e n  and o t h e r  P i o n e e r  i n v e s t i g a t o r s  d i s c u s s e d  t h e s e  

+ 
t *  

r e s u l t s  a t  a s p e c i a l  c e l e b r a t i o n  of Pione& 10's c r o s s i n g  of t h e  

.. . s i l v e r  ( 2 5 t h )  a s t ronomica l  u n i t  (AU)  from t h e  Sun t h i s ' y e a r ;  . -  . - ' 

(An  as t ronomica l  u n i t  is  t h e  d i s t a n c e  from t h e  E a r t h  t o  t h e  Sun, 

about  93 m i l l i o n  m i l e s ,  and i s  t h e  conven t iona l  space  y a r d s t i c k  

f o r  s o l a r  system measurements'.) On J u l y  26; Pionee r  I O " w i l 1  r each  

t h e  25 AU mark o r  2,323,895,500 m i l e s  (3,739,947,300 k i l o m e t e r s )  

f r o m  t h e  Sun. 

As f a r  o u t  as P i o n e e r  10 now i s ,  a t  25 AU, it t a k e s  3 hours  

and 28 minutes  f o r  s p a c e c r a f t  d a t a  t r a v e l i n g  a t  t h e  speed of l i g h t  

t o  r e a c h  t h e  P ionee r  Opera t ions  Cen te r  a t  NASA's Ames Research 

Cen te r ,  Mountain V i e w ,  CA. 

The s i l v e r  AU c e l e b r a t i o n  w a s  a special P ionee r  10 session a t  

t h e  r e c e n t  annual  meet ing of t h e  American Geophysical  Union i n  

B a l t i m o r e .  

Aaron Barnes and John D. Mihalov, NASA-Ames; E . J .  Smith,  t h e  

Jet  P ropu l s ion  Laboratory:  J . A .  Simpson, U n i v e r s i t y  of Chicago; and 

F .B .  McDonald, N A S A ' s  Goddard Space F l i g h t  Cen te r ,  a l o n g  w i t h  Van 

Al l en ,  p r e s e n t e d  pape r s .  

P ionee r  10 i s  managed by N A S A ' s  Ames Research Center .  I t  w a s  

b u i l t  by TRW Systems, Redondo Beach, CA, 

In fo rma t ion  f r o m  P ionee r  10 proves  t h e  Sun ' s  i n f l u e n c e  ex tends  

t o  a t  least  25 AU and probably  w e l l  beyond. The s c i e n t i s t s  found 

no clear ev idence  as y e t  o f  a close approach t o  t h e  he l iopause .  

The h e l i o p a u s e  i s  t h e  border between t h e  S u n ' s  atmosphere and 

i n t e r s t e l l a r  s p c e ,  the medium between t h e  stars. 

Some s c i e n t i s t s  had p r e d i c t e d  t h a t  t h e  he l iopause  would be 

found as close t o  t h e  Sun as  5 AU. ~ 

-more- 
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Our Sun is a star, the only star we can study in detail from 

close up. It is also a star typical of the majority of stars in 

the universe. 

scale of the Sun's atmosphere and magnetic envelope greatly 

increase our understanding of other stars, and the environments 

of any planets they may have, the scientists noted. 

Hence the new findings about the character and 

-end- 
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KING NAMED PUBLIC AFFAIRS 

OFFICER AT AMES 

For Release 

IMMEDIATE 

Lauren D. King has been named Public Affairs Officer at 

NASA's Ames Research Center, Mountain View, CA. King was 

previously public information officer at Ames. 

In his new post, he is responsible for NASA public 

information, educational programs and external relations for 

Ames and the 11 western states. 

King joined NASA's Western Operations Office as information 

officer in 1 9 6 2 ,  and came to Ames in 1 9 7 0 .  Previously, he 

had worked on several newspapers in California and Oregon as 

photographer, reporter, and copy editor. He was in the 

U. S. Army in Korea and is a graduate of Oregon State University. 

He was born in 1 9 2 9  in La Grande, Oregon. He and his wife, 

Anne, live in San Jose, CA. They have a son and daughter. 

- end - June 26, 1981 
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SATELLITES HELP TO MONITOR CALIFORNIA CROPS 

C a l i f o r n i a  a g r i c u l t u r e  i s  being mon i to red  f r o m  s p a c e .  

NASA’s Ames Research  Center and t h e  Cal i forn ia  Department of 

Water Resources are t e s t i n g  t h e  u s e  of sa te l l i t e  imagery t o  

i n v e n t o r y  and map i r r i g a t e d  c r o p l a n d .  

During J u l y  and August ,  t h e  middle of C a l i f o r n i a ’ s  d r y  

s e a s o n ,  a n y t h i n g  t h a t  shows up as r e d  on Landsa t  color 

composite images i n d i c a t e s  v i g o r o u s  v e g e t a t i o n  and may have 

been i r r i g a t e d ,  a c c o r d i n g  t o  E t h e l  Bauer ,  C a l i f o r n i a  I r r i g a t e d  

Lands Assessment P r o j e c t  d i r e c t o r  for  NASA’s Ames Research 

C e n t e r  i n  Mountain V i e w ,  C a l i f o r n i a .  

I r r i g a t e d  areas can t h e n  be s e p a r a t e d  from n a t u r a l  

v e g e t a t i o n ,  such  as t h a t  found a l o n g  streams, th rough  t h e i r  

s p a t i a l  r a t h e r  t h a n  s p e c t r a l  c h a r a c t e r i s t i c s .  Tha t  i s ,  

i r r i g a t e d  f i e l d s  show d i s t i n c t i v e  s h a p e s  ( u s u a l l y  b locked)  

and homogeneous t e x t u r e  as opposed t o  t h e  i r r e g u l a r  s h a p e s  

of v e g e t a t i o n  a l o n g  stream beds and t h e  m o t t l e d  t e x t u r e  of 

f o r e s t s .  

N A S A ’ s  two Landsa t  s a t e l l i t e s  can  s u r v e y  any s p o t  on e a r t h  

e v e r y  1 8  days .  Imagery of t h e  s ta te  w a s  chosen from th ree  t i m e  

p e r i o d s  i n  1 9 7 9 :  March and ApFi l ,  J u l y  and August ,  and September 

-more- August 11, 1981 
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and October.  A m u l t i - s p e c t r a l . s c a n n e r  on each s a t e l l i t e  r eco rds  

d i f f e r e n c e s  i n  sun r e f l e c t a n c e  from e a r t h - s u r f a c e  f e a t u r e s .  

The scanner  t a k e s  f o u r  r ead ings  f o r  each 1.1 acre area on t h e  

ground based on t h e  i n t e n s i t y  of v i s i b l e  and i n v i s i b l e  ( i n f r a r e d )  

l i g h t  t h a t  i s  r e f l e c t e d .  These i n t e n s i t y  levels are conver ted  t o  

f i l m  and computer compatible  t a p e s  a t  s t a t i o n s  on Ea r th .  

Maps i n d i c a t i n g  which areas w e r e  i r r i g a t e d  w e r e  drawn from 

t h e  s a t e l l i t e  d a t a .  S ince  a g r i c u l t u r e  u s e s  8 5  p e r c e n t  of t h e  

s t a t e ' s  water s u p p l i e s ,  such maps can h e l p  i n  t h e  Department of 

Water Resources monitor ing of water use .  

Cur ren t ly  t h e  department conducts  l and  use  su rveys ,  r e l y i n q  

on aer ia l  photography and d a t a  c o l l e c t e d  on t h e  ground, t h a t  cover  

approximately one-seventh of t h e  s ta te  each yea r .  Thus t h e  e n t i r e  

s t a t e  i s  resurveyed about  every  seven yea r s .  A statewide a n a l y s i s  of 

Landsat s a t e l l i t e  d a t a ,  cover ing  t h e  e n t i r e  s t a t e  over  one growing 

season ,  came w i t h i n  one-half pe rcen t  of t h e  water depar tment ' s  d a t a .  

Besides confirming t h e  depar tment ' s  data ,  t h e  a n a l y s i s  a l s o  

he lped  Ames r e s e a r c h e r s  v e r i f y  t h e i r  t echniques .  "We have been us ing  

t h e  Department of  Water Resources '  ground data  t o  h e l p  v e r i f y  

Landsat da ta , "  Bauer s a i d .  " C a l i f o r n i a  has  a v a s t  network of  good 

ground d a t a .  

" C a l i f o r n i a  i s  a r ea l  t es t  of Landsat t echn iques , "  Bauer added. 

" W e  are t r y i n g  t o  augment a very  good system a s  opposed t o  g e t t i n g  

data  t h a t  w e  d i d n ' t  have be fo re .  The q u e s t i o n  now i s ,  can w e  do it 

cheaper  and/or f a s t e r ? "  

But Landsat i s  a b l e  t o  do more than  confirm e x i s t i n g  d a t a .  

The s a t e l l i t e  imagery i s  now be ing  t e s t e d  by t h e  water department 

f o r  use i n  moni tor ing  e a r l y  g r a i n s  and double cropping.  

- m o r e -  
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"I t ' s  n o t  easy f o r  t h e  Department of Water Resources t o  

monitor t h e  e a r l y  g r a i n s ,  such as w h e a t  and b a r l e y , "  Bauer said.  

"They have t o  es t imate  because t h e i r  ground survey is  normally 

i n  J u l y .  The e a r l y  g r a i n s  are o u t  by t h e  end of June."  

Landsat d a t a  covering March through June are be ing  used t o  

ca t ch  t h e  e a r l y  g r a i n s .  By comparing t h e  d a t a  over  t h e  three 

t i m e  pe r iods  (March/April, July/August and September/October) , 

t he  department a l s o  can t e l l  whether more than  one c rop  has been 

p l an ted  on any given acreage.  

" C a l i f o r n i a  a g r i c u l t u r e  i s  so dynamic t h a t  it would be 

inadequate  t o  look a t  j u s t  one date," Bauer s a i d .  "By  summing 

up t h r e e  t i m e f r a m e s ,  however, w e  can o b t a i n  a good estimate of 

t o t a l  i r r i g a t e d  acreage.  'I 

Cer ta in  c rops  have what Bauer ca l l s  a Landsat s i g n a t u r e .  

A s i g n a t u r e ,  which i s  determined by viewing t h e  same area over  

t i m e ,  shows d i s t i n c t i v e  c o l o r i n g ,  o r  s p e c t r a l  r e f l e c t a n c e ,  

s e p a r a t i n g  one c rop  type  from another .  For example, i n  t h e  

e a r l y  p a r t  of  t h e  yea r ,  a l f a l f a  and wheat both appear r ed .  

i n  l a t e  May o r  June,  t h e  wheat has  d r i e d  and appears  b r i g h t  yellow. 

The i r r i g a t e d  a l f a l f a  cont inues  i t s  red  appearance on t h e  s a t e l l i t e  

imagery. The s a t e l l i t e  i s  now monitor ing f o u r  counties--Kings,  

Yolo, Glenn and Bu t t e ,  t o  determine how much e a r l y  wheat i s  being 

grown. 

But 

More than  2 0 0  d i f f e r e n t  crop t y p e s  e x i s t  i n  C a l i f o r n i a ,  

Bauer s a i d .  "Some crops  are d i f f i c u l t  t o  d i s t i n g u i s h  by s a t e l l i t e .  

A t  c e r t a i n  growth s t a g e s  they  are hard  t o  t e l l  a p a r t  when you d r i v e  

p a s t  them t e n  f ee t  away." Furthermore,  c rops  cover ing  less than  

1 0  acres are hard t o  p i ck  up by s a t e l l i t e s t r a v e l i n g  a t  570 m i l e s  

a l t i t u d e .  

-more- 
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However, Bauer i s  hoping t o  be a b l e  t o  moni tor  9 0  p e r c e n t  of 

t h e  c r o p  ac reage .  Gene ra l ly ,  i n  each  o f  t h e  1 0  hydro log ic  r e g i o n s  

t h a t  comprise  t h e  e n t i r e  s ta te ,  20 or  30 c r o p s  are grown. 

T y p i c a l l y ,  approximate ly  1 0  o f  t h o s e  c r o p s  cover 90  p e r c e n t  o f  

t h e  area. 

"We're t r y i n g  t o  make t h e  problem a l i t t l e  easier by going  

a f te r  t h o s e  1 0  c r o p s , "  Bauer s a i d .  " W e  do ve ry  w e l l  i f  t h e  c r o p  

cove r s  a l a r g e  area. W e  may do ve ry  p o o r l y  i f  t h e  c r o p  cove r s  

2 p e r c e n t  o r  less o f  t h e  area." 

The p r o j e c t  r e l i e d  on Ames r e s e a r c h  s t a f f ,  pe r sonne l  from 

t h e  s ta te  Department of Water Resources and remote s e n s i n g  

e x p e r t s  from UC-Berkeley, UC-Santa Barba ra ,  and Technicolor  

Graphic S e r v i c e s .  More t h a n  1 0  m i l l i o n  acres were surveyed by 

t h e  s a t e l l i t e ,  and 1 1 / 4  m i l l i o n  acres of  ground sample d a t a  

acqu i r ed  by t h e  C a l i f o r n i a  Department o f  Water Resources w e r e  

used t o  v e r i f y  t h e  s a t e l l i t e s '  i n fo rma t ion .  
I 

Landsat  o r b i t s  t h e  e a r t h  14 t i m e s  each  day a t  an a l t i t u d e  

o f  about  570 m i l e s .  The f i r s t  Landsat  w a s  launched i n  1972 and,  

though o n l y  expec ted  t o  f u n c t i o n  one y e a r ,  cont inued  p rov id ing  

in fo rma t ion  u n t i l  J anua ry ,  1978. Landsat-2,  s t i l l  f u n c t i o n i n g ,  

w a s  launched i n  Janua ry ,  1975; Landsat-3 w a s  p u t  i n t o  o r b i t  

March, 1978. A f o u r t h  and more t e c h n i c a l l y  advanced Landsat i s  

scheduled  f o r  launch  i n  mid-1983. 

-end- 
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TO EDITORS: 

As a result of findings by the several Pioneer-Venus craft, 
the Venera landers, Mariner, and other work, much more 
information now exists about Venus than ever before in 
history. 

OD November 1-6, a NASA international conference on the 
Earth's twin planet will be held in Palo Alto, CA, and will 
draw on the work of virtually all of the world's Venus 
exp,erts. 

This will be a major event in planetary science, and you may 
want to set aside these dates with a view to coverage. Much 
of the new Venus information has now been digested, and a 
number of new general conclusions about the atmosphere, 
surface, and interior should provide good stories. A 
comprehensive description of the cloud-hidden planet will result. 

The conference is co-chaired by NASA-Ames and the University 
of Arizona. Arizona will publish a textbook, based on 
conference papers, which is expected to be the definitive 
work on the planet for a number of years. Some 500 scientists 
from the U. S., USSR, and a number of European countries 
will attend. The Pioneer-Venus spacecraft builders and 
other organizations also will participate. 

This note is for your planning. We will be sending you a 
program schedule and other details as we get them. We 
expect to have a series of news events during the week of 
the conference, but plan news conferences only for definite 
stories, not daily briefings. The Pioneer-Venus Orbiter has 
been taking pictures of Venus regularly for more than two 
years. These views and a variety of other visuals will be 
available. 

Hotel accommodations are always somewhat tight in the Palo 
Alto area, and planning is warranted. 

T '  1 
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VENUS' GENERAL ATMOSPHERE 

For Release IMMEDIATE 

CIRCULATION DESCRIBED BY PIONEER 

While major questions remain, the overall circulation 

patterns for Venus' tremendously massive atmosphere (100 

times as massive as Earth's) have emerged from a complete 

analysis of Pioneer Venus spacecraft data. 

Venus' predominant weather pattern is the high-speed 

circulation of the middle and upper atmosphere round and 

round the planet, from east to west, at velocities up to 

225  mph. 

Superimposed on these high-velocity, planet-circling 

winds are lower-speed winds blowing from the equator to the 

poles (see diagram No. 1). Wind and temperature measurements 

by the four Pioneer probes widely-scattered over the planet 

indicate that these meridional winds make up a series of 

equator-to-pole circulation cells, stacked one on top of the 

other with each of the upper three cells counter-rotating as 

gears do (see diagram No. 2 ) .  All of the winds in these 

equator-to-pole circulation loops are driven by the solar 

-more- 
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energy absorbed primarily in Venus ' dense, high-cloud layer 

(the planet's cloud cell). The whole complex of stacked 

circulation cells carries Venus' solar heat, absorbed near 

the equator, to the polar regions. Because Venus' rotation 

is so slow (243 days for one axial rotation), rotation 

forces do not break up these huge, hemisphere-spanning 

circulation loops as they do similar ones on the fast- 

spinning Earth. 

These two kinds of circulation, 1) around the planet, 

and 2 )  equator to poles, mean that the atmosphere is thoroughly 

mixed. This means it is about the same temperature and 

pressure everywhere -- equatorial and polar regions, and day 
and night sides. 

The five Pioneer-Venus probe craft measured the planet's 

atmosphere from top to bottom in four locations on day and 

night sides of the planet on Dec. 9, 1978. The Orbiter has 

been making pictures and other observations of the planet 

for the past two years and will continue to do so through 

1985. All six Pioneer-Venus craft arrived at the planet in 

December 1978. 

The Pioneer Project is managed by NASA's Ames Research 

Center, Mountain View, CA. The spacecraft were built by 

Hughes Aircraft Co., El Segundo, CA. 

While Venus' atmosphere behaves differently than Earth's, 

understanding of Venus' "weather" is helping with understanding 

such Earth'weather phenomena as heat trapped by the "greenhouse 

effect'', transport of heat to the polar regions, and interactions 

between the lower atmosphere and the stratosphere. 

-more- 
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Venus' massive, planet-circling winds blow from east. to 

west, the same direction as the very slow retrograde (backward) 

planet rotation. (Earth winds blow mainly west to east, the 

same direction that our planet rotates.) 

Between altitudes of 20 km ( 1 2  mi) and 65 km (40 mi), 

speeds of these winds range from 50 mph at 20  km altitude to 

225 mph at 65 km above the planet. 

These winds represent 25 times as much atmosphere mass 

as the total Earth's atmosphere, but they are only a quarter 

of Venus' enormously massive atmosphere. At their highest 

speeds, these winds circle the planet once every four days. 

Despite the scale of these high-speed, upper-level 

winds, three quarters of Venus' atmosphere near the surface 

is very sluggish. From the surface up to 10 km (6 miles) 

altitude, wind speeds range from only 2 to 11 mph. 

In a general way, the high-speed winds can now be 

explained by the fact that when Venus' "air" moves upward 

due to solar heating, it carries some momentum of the solid 

planet upward, and on successive passes, as the atmosphere 

circulates globally, the momentum accumulates at the upper 

levels. The details of this process remain something of a 

mystery, according to Dr. Gerald Schubert, UCLA, a Pioneer- 

Venus interdisciplinary scientist, but further analysis may 

clarify this. 

On Earth most solar energy is absorbed at the surface. 

However, on Venus most of the Sun's energy is absorbed in 

the planet's mantle of dense clouds at about 50 km ( 3 9  mi) 

above the surface. And the planet's equator-to-pole circulation 

is driven by this "cloud cell" .(diagram 2). Temperature 
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differences in the cloud cell are the greatest found on the 

planet, a drop of 20°C between equator and 60° latitude, 

according to Alvin Seiff, NASA's Ames Research Center, 

Pioneer Venus atmosphere structure investigator. This 

temperature range and associated pressure differences are 

comparable, he says, to those found at ground level on 

Earth. Atmospheric pressure at the altitude of the clouds 

on Venus happens to be about the same as that at the surface 

of the Earth. 

A s  noted, Venus' equator-to-pole winds are all much 

slower than its' round-the-planet winds, and are superimposed 

on them. The net result is that Venus' winds blow mostly 

around the planet, but also spiral up toward the poles 

(diagram 1 and 2). 

Winds in the top half of the "cloud cell" circulation 

loop move toward the poles, and this motion has been measured 

in the Pioneer cloud pictures, as the winds carry the clouds 

along. In the bottom half of the loop, Pioneer Probe wind 

measurements showed that the winds travel from poles to 

equator. In this cell, as in all such directly driven 

circulation cells, warmed "air" rises at the equator, spills 

over toward the poles, descends as it cools and flows back 

toward the equator, where it is rewarmed and goes around 

again endlessly. 

Above the cloud level is a stratosphere cell, from 6 5  

to 85 km ( 3 9  to 51 mi) altitude (diagram 2). This cell is 

not driven by solar heat, but is geared by friction to the 

cloud cell, and therefore runs in the opposite direction. 

Below the cloud cell, from 4 5  to 40 km (27- to 2 4  mi) is the 

-more- 
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similar sub-cloud cell, also "geared" to the cloud cell and 

a lso ,  therefore, running in the reverse direction to it. 

Near Venus' surface, there is believed to be a surface 

circulation cell in the dense, sluggish lower atmosphere, 

driven directly by the relatively small amount of solar heat 

absorbed at the Venusian surface. 

Between the surface cell and the sub-cloud cell, 30 to 

40 km (18 to 24 mi) altitude, there may be more small cells, 

which can also be thought of as very large eddies. According 

to Seiff, these eddies or cells are probably horizontal 

instead of vertical because the atmosphere is stable, not 

convectively overturning at their altitudes. 

The termination of the cloud cells at the poles seems 

to result in large-scale "turbulence" in the form of double 

vortices rotating around each other. 

These descending vortices were unexpected, and the 

evidence for them is two "hot spots" rotating around each 

other. Seen by Pioneer infrared sensors, such hot spots are 

explained by Dr. Fred Taylor, Jet Propulsion Laboratory, 

Pioneer infrared investigator, as the result of lower, 

hotter levels of atmosphere, made visible by holes in the 

clouds. 

The Pioneer Probe measurements showed that Venus' 

atmosphere is convectively overturning only within the main 

cloud deck between 53 and 56 km (33 and 35 mi) altitude, and 

in a layer below the clouds between 20 and 2 8  km (12 and 17 

mi) altitude, and possibly in a third layer between the 

surface and 6 km (0 and 3.6 mi). 

The rest of the atmosphere appears to be "stable" (not 

-more- 
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convectively overturning). 

convective layer, 53 to 56 km ( 3 2  to 3 4  mi) altitude, there 

also seems to be local convective overturning -- in some 
ways like thunderstorm convective cells on Earth. 

In the dense clouds of the upper 

There is evidence of "sloshing" (gravity waves) in 

Venus' stable layers at various places in the atmosphere -- 

distantly related to up and down motions of ocean waves, and 

driven by the rapid passage of the atmosphere from the night 

side to the day side, and consequent heating as it enters 

the sunlit hemisphere. 

xxxxxx 
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NEW TECHNIQUE DEVELOPED TO MEASURE WIND 

Researchers at NASA are testing a new technique to 

measure which way the wind blows. The data collected from 

a special airborne laser should help scientists better 

understand storms, regulate air pollution and harness 

wind energy. 

As part of NASA's Severe Storms and Local Wrather 

Research Program, a team of researchers spent this summer 

flying in Oklahoma, Montana, Colorado and California. On 

board with the researchers was a Doppler Lidar System, a 

special laser system built by Raytheon f o r  NASA's Marshall 

Space Flight Center in Huntsville, Alabama. The aircraft, 

a Convair 990, is a four-engine jet transport known as the 

Galileo I1 flying research laboratory. The aircraft was 

provided by NASA's Ames Research Center in Mountain View, 

California. 

"Very little is known about what goes on in the clear 

air around a storm," said Jim Bilbro, the project manager 

from Marshall Space Flight Center. 

die out and others grow. We would like to measure the 

wind field around the storm to see what is happening." 

"We don't know why some 

-more- 



The DopDler * Lidar System is a whole new concept, 

a whole new measurement technique, according to Bilbro. 

The current program is an attempt to establish the 

credibility of the new system, he added. 

"Preliminary findings indicate that the system should 

be a very powerful tool for meteorological research," 

said George Alger, mission manager from NASA-Ames Research 

Center. 

The Convair 990 flies at various altitudes near the 

edge of a storm. The lidar measures the velocity of minute 

aerosols (pollen and dust). Because these particles are so 

light, they travel at the same velocity as the wind. The 

lidar makes two measurements approximately every 1 1/2 seconds, 

one looking forward and one back, as it flies. The intersection 

of the readings creates a grid pattern that is analyzed by 

a computer on board the aircraft. The computer can calculate 

(based on the original frequency of the beam, the reflected 

frequency, the speed of the aircraft and other factors) wind 

vectors. These vectors give the amplitude, direction and 

speed of the wind in a horizontal plane. 

< 

On board the aircraft, the computer gives an instant 

picture of the wind as it draws little arrows (vectors) 

showing speed and direction. 

Thus researchers, depending on the amount of aerosols 
I I 

, in the air, can get a picture df the changes in the speed 

and direction of the wind in a horizontal slice of the 

atmosphere anywhere from 300 meters to 20  kilometers from 

the plane. 

-more- 
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"The laser pulse looks like a pencil that is 

300 meters long and 1/4 meter in diameter," Bilbro said. 

The laser beam poses no danger to anyone on the ground or 

in other aircraft. 

"This laser system emits energy at levels of 10 to 100 

times under the established eye safe level," Alger said. 

The eye safe level, as established by The American Conference 

of Environmental Industrial Hygienists, is the amount of 

radiation an eye can be exposed to without injury. 

The lidar system was used this summer in conjunction 

with the National Severe Storms Laboratory in Oklahoma 

and the Cooperative Convective Precipitation Experiment 

(CCOPE), based in Montana. CCOPE, supported by a number 

of universities and government agencies, is designed to 

study how nature produces rain, a question particularly 

important to drought-prone areas such as the High Plains 

in the West. 

Data collected from the summer tests will be compared 

to data collected from other measurement systems, such as 

ground radar towers and balloons, to test the accuracy of 

the new technique. The project scientists, headed by Dr. 

George Fichtl from NASA-Marshall Space Flight Center, plan 

to combine data from all available sources to provide 

meteorologists with a more complete picture of what happens 

during a storm. 

-more- ' 
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If the new technique is accurate, it will greatly 

enhance traditional measurement systems. 

"You have to guess what happens in between stationary 

radar towers," Bilbro said. "It's easy to miss gusts of wind." 

And, in many areas, including the Central Valley in 

California, there are few stationary towers. With the 

sirborne system, in a couple of hours the computer provides 

ai overview of the wind pattern for the entire valley. 

Wind speed and direction also are important to 

meteorologists who must monitor air pollution. The aircraft 

r~cently flew past various mountain passes in California 

to determine what happens to polluted air that is created in 

t\ne Sari Francisco Bay Area and Los Angeles regions. 

"Air pollution is a severe problem i n  the Los Angeles 

area," said Charles Unger, state air pollution research 

specialist. "We need to know what happens to the pollutants-- 

what are the sources, where do they go, how concentrated are 

they, w h o  do they impact. We need to know if the air is 

going to stagnate or move." 

Unger is hoping that data from air balloons and ground 

radar systems together with the information from the airborne 

laser system will help the state Air Resources Board be able 

to better predict when to restrict agricultural burning and 

when to rely on emergency pollution control measures such 

as switching from oil to natural gas. 

The plane also flies low enough to gather data on the 

best location for wind turbines. Data of this type was 

-more- 



Wind measuring t echn ique  
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ga the red  a t  t h e  San Gregonio pass n e a r  Los Angeles.  

Southern C a l i f o r n i a  Edison,  a u t i l i t y  company t h a t  has  

a wind t u r b i n e  i n  t h i s  area, i s  i n t e r e s t e d  i n  t h e  r e s u l t s  

of t h i s  d a t a .  

-end- 



By sending an airborne laser into the air around a thunderstorm, scientists, based on the reflection 
of the beam from tiny particles in the air, hope to learn more about how storms form and grow. 
(Photograph available from Public Affairs Office, Ames Research Center, Mountain View, California 94035.)  
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DEVICE HELPS B R A I N - I N J U R E D  CHILDREN LEARN TO CRAWL 

A t  4 y e a r s ,  Andrew took  1 6  hours  t o  c r a w l  one f o o t  ( 3 0  

c e n t i m e t e r s ) .  F rancesca ,  a t  1 0  y e a r s ,  i n  e i g h t  hour s  cou ld  

c r a w l  on ly  1 3  f e e t  (approximate ly  4 meters).  

Andrew and F rancesca  have b r a i n  i n j u r i e s .  The problems 

of weight -bear ing  and f r i c t i o n ,  caused  by g r a v i t y ,  o f t e n  

p r e v e n t  b r a i n - i n j u r e d  c h i l d r e n  f r o m  b e i n g  able t o  c a r r y  t h e i r  

own weight .  

B u t  Andrew and Francesca  were Tiven a second chance.  

A s p e c i a l  d e v i c e ,  c r e a t e d  by Hubert  ("Vie") Vykukal a t  N A S A ' s  

Ames Research C e n t e r ,  Mountain V i e w ,  C a l i f o r n i a ,  r e d u c e s  t h e  

bar r ie r  of  f r i c t i o n ,  t h e r e b y  q i v i n g  c e r t a i n  d i s a b l e d  c h i l d r e n  

a chance t o  reprogram t h e i r  b r a i n s  t o  c r a w l .  (Vykukal had 

developed f r i c t i o n l e s s  d e v i c e s  for  NASA t o  s i m u l a t e  t h e  mot ions  

of s a t e l l i t e s  i n  s p a c e . )  

Andrew, a f t e r  spend ing  one month on t h e  device,  w a s  able 

t o  crawl 1 6  f e e t  (approximate ly  5 meters) i n  25 minutes  on his 

own. F rancesca ,  a f t e r  seven  months,  cou ld  c r a w l  140 feet  

(43 m e t e r s )  i n  f o u r  hour s .  

-more- 
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The Veh ic l e  for I n i t i a l  Crawling,  o r  V I C  d e v i c e  (named for  

i t s  d e v e l o p e r ) ,  c o n s i s t s  of a rounded p i e c e  of  plywood large 

enough t o  s u p p o r t  t h e  c h i l d r s  torso. Three aluminum d i s c s  are 

f a s t e n e d  t o  t h e  bottom of t h e  plywood, a l l o w i n g  t h e  d e v i c e  t o  

s l i d e  a long  a formica  f l o o r  s i m i l a r  t o  t h e  movement of  a puck 

i n  an a i r  hockey game. The a i r - b e a r i n g  s u r f a c e  i s  c r e a t e d  by 

pumping a i r  through holes i n  t h e  aluminum discs. S t r a p s  

a t t a c h e d  t o  t h e  d e v i c e  are p l a c e d  o v e r  t h e  c h i l d ' s  s h o u l d e r s ,  

r e s t r a i n i n g  him and, a t  t h e  s a m e  t i m e ,  c a u s i n g  t h e  d e v i c e  t o  

move w i t h  t h e  c h i l d .  

The c r a w l i n g  a i d  i s  close t o  t h e  f l o o r ,  g i v i n g  t h e  

s e n s a t i o n  of be ing  on t h e  f loor .  The c h i l d ' s  l e g s  and arms 

a r e  free t o  move randomly. When t h e  c h i l d  makes a movement 

t h a t  causes  h i m  t o  move forward,  he  r e c e i v e s  p o s i t i v e  feedback 

a s  t h e  d e v i c e  f l o a t s  a long  t h e  f r i c t i o n l e s s  s u r f a c e .  T h i s  

c o n s t a n t  and immediate feedback of i n f o r m a t i o n  t o  t h e  b r a i n  

encourages t h e  c h i l d  t o  r e p e a t  t h e  movement, e v e n t u a l l y  r e c r e a t i n g  

t h e  normal n e u r o l o g i c a l  connec t ion  between t h e  b r a i n  and t h e  

musc le s ,  which w a s  impaired by t h e  i n j u r y .  

As t h e  c h i l d  t r a v e l s  far ther  and far ther  on t h e  d e v i c e ,  

he develops  h i s  arm and l e g  muscles  as w e l l  as c o o r d i n a t i o n .  

Once he can crawl 300 meters ( 3 3 0  y a r d s ) ,  he i s  t h e n  p u t  on t h e  

f loor a l o n e ,  w i t h o u t  t h e  d e v i c e .  The c h i l d  t h e n  s w i t c h e s  back 

and f o r t h ,  f i rs t  u s i n g  t h e  d e v i c e  and t h e n  c rawl ing  on h i s  

own. E v e n t u a l l y ,  he no l o n g e r  needs t h e  d e v i c e  a t  a l l .  

- m o r e -  



Crawling Device 
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"If t h e  d e v i c e  does  what it i s  supposed t o  do ,  it e l i m i n a t e s  

i t s e l f ,  s a i d  Richard Norton, s e n i o r  t e c h n i c a l  c o o r d i n a t o r  f o r  

The I n s t i t u t e s  f o r  Achievement of Human P o t e n t i a l  i n  P h i l a d e l p h i a ,  

Pennsylvania .  The I n s t i t u t e s  asked NASA t o  h e l p  des ign  a 

c rawl ing  d e v i c e  when o t h e r  a i d s  a v a i l a b l e  t o  t h e  handicapped w e r e  

n o t  h e l p i n g  c h i l d r e n  l i k e  Andrew and Francesca .  

The c rawl ing  d e v i c e  i s  used as p a r t  of an o v e r a l l  r e h a b i l i t a t i o n  

program developed by t h e  I n s t i t u t e s .  C u r r e n t l y  n i n e  c h i l d r e n  

are u s i n g  t h e  c rawl ing  a i d :  one each from Denmark, I n d i a  and Japan ,  

t h r e e  f r o m  I t a l y  and t h r e e  from t h e  United S t a t e s .  Three 

c h i l d r e n  have g radua ted  from t h e  d e v i c e .  F i f t y  d e v i c e s ,  c o s t i n g  

$ 1 1 0  each ,  have been b u i l t  by a contractor  f o r  t h e  I n s t i t u t e s .  

" A t  l eas t  thousands of c h i l d r e n  could  p o t e n t i a l l y  b e n e f i t  

from t h e  d e v i c e , "  Norton sa id .  "But w e  d o n ' t  e x p e c t  i t  t o  Solve 

t h e  problems of a l l  immobile c h i l d r e n .  I' 

Norton s a i d  t h e  I n s t i t u t e s  are  d i s c o v e r i n g  t h a t  t h e  d e v i c e  

i s  more a p p r o p r i a t e  f o r  f l a c c i d ,  r a t h e r  t h a n  r i g i d ,  s p a s t i c  

handicapped c h i l d r e n .  

" I t ' s  too e a r l y  t o  say  which c h i l d r e n  would d e f i n i t e l y  

b e n e f i t , "  he said.  

One c h i l d  t h a t  has  b e n e f i t t e d  f r o m  t h e  d e v i c e  i s  Brad ley ,  

a 3 1/2-year-old f r o m  Lantana,  F l o r i d a .  

Bradley s ta r ted  on t h e  d e v i c e  l a s t  A p r i l ,  spending 4 1/2 

hours  a day on t h e  c rawl ing  a i d .  A t  f i r s t  t h e  h i s s  of t h e  a i r  

p a s s i n g  through t h e  aluminum d i s c s  f r i g h t e n e d  him, b u t  t h e n  h e  

began t o  en joy  h i s  new-found freedom. 
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" H e  l aughs  and he t h i n k s  i t ' s  a l o t  of f u n , "  s a i d  h i s  

mother. " H e  seems t o  e n j o y  it m o s t  of t h e  t i m e . "  

B r a d l e y ' s  p a r e n t s  had t r i e d  several o ther  t e c h n i q u e s ,  

i n c l u d i n g  an i n c l i n e d  p l a n e ,  t o  encourage t h e i r  son t o  c r a w l .  

H e  could  c r a w l  on t h e  p l a n e ,  b u t  when t h e y  p u t  him on t h e  

f loor  he  would n o t  move. 

"Nothing w a s  working,"  h i s  mother sa id .  "NOW h e ' s  

a l o t  s t r o n g e r .  H e  can h o l d  h i s  head up r e a l l y  w e l l .  H i s  

l i t t l e  legs have shape  now. And h e ' s  s t a r t i n g  t o  use  h i s  a r m s . "  

Bradley passed  t h e  300-meter mark on t h e  d e v i c e  i n  mid-July.  

H e  i s  now able t o  t r ave l  4 3 / 4  feet  (approximate ly  1 1 / 2  meters) 

i n  1 0  minutes  on h i s  own. H e  w a s  on ly  able t o  move i n c h e s  before. 

Knowing t h a t  c h i l d r e n  l i k e  Bradley are now a b l e  t o  c r a w l  

because of h i s  work i s  rewarding  fo r  Vykukal, who spends  

most of h i s  t i m e  deve loping  space  s u i t s  f o r  NASA. 

"I t ' s  t h e  m o s t  p r o d u c t i v e  t h i n g  I ' ve  e v e r  done,"  he s a i d .  

" I f  I can make one k i d  s e l f - s u f f i c i e n t ,  there ' s  no  d o l l a r  v a l u e  

on t h a t . "  

-end- 
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Child learns to crawl on Vehicle for Initial Crawling (VIC) device. Air is pumped through the hose, allowing 
the device to float on the formica floor like a puck in an air hockey game 
Affairs, Ames Research Center, Mountain View, California 94035) .  

(Photo is available through Public 



The underside of the Vehicle Crawling (VIC) device. 
tion 

Air is pumped through the aluminum discs, reducing fric- 
(Photo is available through Public Affairs, Ames Research Center, Mountain View, California 94035). 
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AERIAL PHOTOGRAPHY USED T O  SPOT CLOGGED DRAINAGE LINES I N  
IRRTGATED CROPLANDS 

Researchers  are us ing  co lo r - in f  r a r e d  phot*oqraphy t o  h e l p  

C a l i f o r n i a  I m p e r i a l  Val ley  farmers  s p o t  clogged d ra inage  l i n e s  

i n  i r r i g a t e d  c roplands .  The techniques  be ing  t e s t e d  should  be 

useful.  i n  o t h e r  i r r i g a t e d  areas such as Europe where farmers 

r e l y  on s i m i l a r  d r a inage  l i n e s .  

I r r i g a t e d  farmlands can become less p roduc t ive  due t o  s a l t s  

depoe i t ed  by evapora ted  water. I n  t h e  Imper i a l  Va l l ey ,  an i n t r i c a t e  

system of d ra inage  l i n e s ,  l oca t ed  s i x  f e e t  underground, i s  used t o  

flus!i o u t  s a l i n e  water and c o n t r o l  t h e  w a t e r  t a b l e  below t h e  r o o t  

zone. 

These d ra inage  l i n e s  can g e t  clogged because of chemical ,  

b a c t e r i a l  or  p h y s i c a l  a c t i v i t y ,  p reven t ing  t h e  removal of  t h e  

s a l i n e  water. Researchers  from t h e  f e d e r a l  Department of  A g r i c u l t u r e  

(USDA) and NASA's Ames Research Center  i n  Mountain V i e w ,  C a l i f o r n i a ,  

are us ing  __--- aeri-al c o l o r - i n f r a r e d  photography t o  t r y  t o  p i n p o i n t  

t h e s e  clogged l i n e s  be fo re  t h e  c r o p s  are damaged. 

I f  a clogged d r a i n  i s  d iscovered  b e f o r e  t h e r e  i s  any damage 

t o  t h e  c rops ,  t h e  dEain can be unclogged by us ing  h iqh  p r e s s u r e  j e t  

c l ean ing  d c v i c e s  and t h e  c rop  saved. 

- m o r e -  * 
September 23, 1981 
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NASA a i rc raf t  photographed t h e  same d r a i n a g e  l i n e s  f o u r  t i m e s  

over b a r e  s o i l  l a s t  November, f i v e  t i m e s  l a s t  June, and once i n  

August,  when t h e  c rop  had reached  maximum growth. By comparing t h e  

photographs  ove r  t h e s e  t i m e  p e r i o d s ,  t h e  s c i e n t i s t s  w i l l  be a b l e  t o  

d e t e c t  a p a t t e r n  of  p a r a l l e l  s t r e a k s ,  i n d i c a t i n g  areas t h a t  are d r y i n g .  

A c logged d r a i n  w i l l  c ause  a b reak  i n  t h i s  p a t t e r n .  

According t o  p r o j e c t  s c i e n t i s t s ,  t h e  g o a l s  of t h e  program are 

t o  de te rmine  how o f t e n  t o  s u r v e y ,  what t i m e  of day t o  su rvey ,  how 

h igh  t o  fly t h e  p l a n e ,  w h a t  t y p e  of s e n s o r s  t o  u s e ,  and whether  t o  

s u r v e y  when t h e r e  is  b a r e  s o i l  or a c rop  canopy. 

P r e l i m i n a r y  f i n d i n g s  i n d i c a t e  t h a t  " t h e  h i g h e r  w e  f l y  t h e  

b e t t e r , "  s a i d  John M i l l a r d  f r o m  NASA-Ames Research Cen te r .  

I n f r a r e d  photography appea r s  t o  be  t h e  b e s t  s e n s i n g  m e t h o d .  The 

remain ing  q u e s t i o n s  should  be answered ove r  t h e  n e x t  s i x  months as 

t h e  data i s  ana lyzed .  

Once t h e s e  q u e s t i o n s  are answered, NASA and t h e  USDA hope t o  

t u r n  t h e  work o v e r  t o  p r i v a t e  ae r i a l  photography f i r m s  t h a t  can be 

commissioned by local fa rming  o r g a n i z a t i o n s .  

The p r o j e c t  s c i e n t i s t s  from USDA are Luther  G r a s s  from Brawley, 

C a l i f o r n i a  and P a u l  Nixon from Weslaco, Texas.  

September 2 3 ,  1981  
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SATELLITE DATA USED TO HELP LOCATE POWER TRANSMISSION LINES 

P a c i f i c  G a s  and Elec t r ic  Company ( P G  & E ) ,  which services 

nor thern  and c e n t r a l  C a l i f o r n i a ,  i s  using s a t e l l i t e  data  t o  he lp  

decide t h e  o f t en  c o n t r o v e r s i a l  ques t ion  of where t o  locate high 

vo l t age  t ransmiss ion  l i n e s .  

-"e.. ."\A* - I  -1 A 
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I n  t h e  prime a g r i c u l t u r e  country of C a l i f o r n i a ' s  Cent ra l  

Val ley,  t h e  u t i l i t y  i s  concerned about t h e  impact t h e  t ransmission 

l i n e s  w i l l  have on a g r i c u l t u r a l  product ion.  P r a c t i c a l l y  a l l  

t ransmission l i n e s  i n  P G  & E s e r v i c e  areas must cross s o m e  type  

of farmland. 

The impact of t ransmission l i n e s  routed  through c e r t a i n  crops 

i s  g r e a t e r  than  through o t h e r s .  The costs  of growing "processing 

tomatoes" are extremely high,  according t o  W i l l i a m  Newland, a 

d i g i t a l  a n a l y s t  w i th  Technicolor Graphic Services, a con t r ac to r  

f o r  NASA's Ames Research Center i n  Mountain V i e w ,  C a l i f o r n i a .  

" I f  P G  & E w e r e  t o  run i t s  l i n e s  through t h e s e  tomato f i e l d s ,  

t h e  cost of compensating farmers f o r  acreage taken ou t  of 

production i s  usua l ly  g r e a t e r  than  would be t h e  case, f o r  i n s t a n c e ,  

of c ros s ing  a g r a i n  f i e l d , "  Newland s a i d .  "Grapes are another  crop 

type t h a t  PG & E would l i k e  t o  have mapped. 

on w i r e  t re l l ises ,  they  gene ra l ly  must be grounded i f  t h e  t r e l l i s  

w i r e s  are  p a r a l l e l  t o  a high vo l t age  t ransmiss ion  l i n e . "  

Because grape v ines  grow 

B -more- September 2 3 ,  1981 
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P G  & E i s  us ing  t h e  sa te l l i t e  d a t a  t o  he lp  evaluate t h e  

a l te rna t ive  r o u t e s  f o r  a t ransmiss ion  l i n e  between t w o  s u b s t a t i o n s  

i n  t h e  San Joaquin Val ley.  

By us ing  d a t a  from Landsat sa te l l i t es  now i n  o r b i t ,  t h e  major 

c rop  types  t h a t  in te res ted  PG & E--cotton, tomatoes, orchards ,  

vineyards and grains--were i d e n t i f i e d  i n  t h a t  area. A d e t a i l e d  

land cover image has  been genera ted  us ing  Landsat d a t a .  

"Because t h e  s a t e l l i t e  covers  such a wide geographic area, 

w e  w e r e  a b l e  t o  acqu i r e  d a t a  t h a t  covered a l l  of our  a l t e r n a t i v e  

c o r r i d o r s , "  sa id  P G  & E's Greg Thornbury, who i s  d i r e c t i n g  a s tudy  

of Landsat f o r  use i n  t ransmiss ion  l i n e  s i t i n g  s t u d i e s .  "It provides  

a r e l a t i v e l y  easy  way t o  compare t h e  a l t e r n a t i v e s  wi th in  t h i s  farming 

area. '' 

Each af N A S A ' s  t w o  Landsat sa te l l i t es  can survey any spo t  on 

e a r t h  every 18 days.  A mul t i - spec t r a l  scanner  on each s a t e l l i t e  

records  d i f f e r e n c e s  i n  sun r e f l e c t a n c e  from ea r th - su r face  f e a t u r e s .  

The scanner  t a k e s  f o u r  readings  ( fou r  s p e c t r a l  bands) f o r  each 

1.1 a c r e  area on t h e  ground based on t h e  i n t e n s i t y  of v i s i b l e  and 

i n v i s i b l e  ( i n f r a r e d )  l i g h t  t h a t  i s  r e f l e c t e d .  These i n t e n s i t y  

levels are converted t o  f i l m  and computer compatible t a p e s  a t  

s t a t i o n s  on Ear th .  

Landsat data  from May, J u l y  and August, 1979,  w e r e  used. Supplied 

wi th  ground t r u t h  d a t a  c o l l e c t e d  by C a l i f o r n i a ' s  Department of Water 

Resources and PG is E f o r  t h e  Fresno reg ion ,  t h e  a n a l y s t s  d i g i t i z e d  

one-mile by one-mile segments conta in ing  t h e  c rops  P G  & E wanted 

t o  i d e n t i f y  and e x t r a c t e d  information based on crop  cover types .  

They then  determined s i g n a t u r e s  fo r  t h e s e  cover types .  

- m o r e -  September 23, 1981 
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A s i g n a t u r e ,  w h i c h  i s  determined by viewing t h e  same area 

over t i m e ,  shows d i s t i n c t i v e  c o l o r i n g ,  o r  s p e c t r a l  r e f l e c t a n c e ,  

s e p a r a t i n g  one c rop  type  f r o m  ano the r .  The a n a l y s t s  a l so  i n d i c a t e d  

t h e  corridor boundaries  and urban areas on t h e  completed land  cover  

image. 

Besides  i d e n t i f y i n g  a g r i c u l t u r a l  l and  cover, c r e a t i n g  a l and  

cover image, and determining t h e  f e a s i b i l i t y  of t h e  a l t e r n a t i v e  

t r ansmiss ion  l i n e  c o r r i d o r s ,  t h e  p r o j e c t  d i r e c t o r s  w i l l  u se  t h e  

informat ion  c o l l e c t e d  t o  e v a l u a t e  t h e  f u t u r e  of Landsat d a t a  f o r  

s imi la r  p r o j e c t s .  

"The p r o j e c t  w a s  a foot  i n  t h e  door f o r  us ing  Landsat ,"  

s a id  Thornbury. "It w a s  a f a i r l y  wel l -def ined  a p p l i c a t i o n  fo r  

corridors t h a t  w e r e  a l r eady  e s t a b l i s h e d . "  

P G  & E p l a n s  t o  go before t h e  P u b l i c  U t i l i t y  Commission w i t h  

t h e  corridor l o c a t i o n  proposal. David S i n n o t t  directed t h e  p r o j e c t  

fo r  NASA-Ames Research Center .  

-end- 
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FINDINGS SUGGEST NEW THEORY ON O R I G I N  OF SOLAR SYSTEM BODIES 

Two s c i e n t i s t s  a t  N A S A ' s  Ames Research Cen te r ,  Mountain V i e w ,  

C a l i f o r n i a ,  have c o n t r i b u t e d  s i g n i f i c a n t l y  t o  changing s c i e n t i f i c  

t h i n k i n g  r ega rd ing  t h e  o r i g i n  of  t h e  solar system. 

P rev ious ly ,  t h e  s o l a r  system w a s  thought  t o  have o r i g i n a t e d  

from p a r t  of a huge, t h i n  and c o l d  c loud  of i n t e r s t e l l a r  matter 

t h a t  c o n t r a c t e d  i n t o  a m o r e  dense uniform c loud  of  h o t  gases  and 

d u s t  c a l l e d  t h e  solar  nebula .  A s  t h e  so la r  nebula  coo led ,  mine ra l  

g r a i n s  formed by condensa t ion .  The d u s t  and g r a i n s  aggrega ted  i n t o  

s m a l l ,  s o l i d  bod ies ;  and t h e s e  so -ca l l ed  p l a n e t e s i m a l s  w e r e  

conso l ida t ed  i n t o  t h e  p l a n e t s ,  moons, comets and a s t e r o i d s .  

According t o  t h i s  t h e o r y ,  t h e  f i r s t  formed p l a n e t e s i m a l s  of t h e  

so la r  system should  c o n t a i n  roughly t h e  s a m e  p r o p o r t i o n s  of t h e  

rock-forming e l emen t s  as are found i n  t h e  Sun. 

Ear l ie r  s t u d i e s  found such a s i m i l a r i t y  i n  a s p e c i a l  class 

of meteorites called carbonaceous c h o n d r i t e s ,  once cons ide red  by 

s c i e n t i s t s  t o  be p r i m i t i v e  or  unchanged examples of  t h e s e  f i r s t  

formed p l a n e t e s i m a l s .  

But r e c e n t  f i n d i n g s  of t h e  t w o  Ames r e s e a r c h e r s  r evea led  t h a t  

t h e s e  c h o n d r i t e s  w e r e  n o t  p r i m i t i v e  b u t  i n  f a c t  had gone through 

chemical changes.  

.-more- September 25, 1981 
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The f i n d i n g s  by D r .  Theodore Bunch and D r .  Sherwood Chang 

open t h e  doors  t o  new i d e a s  about  t h e  o r i g i n  of t h e s e  meteorites 

and, t h e r e f o r e ,  about  what happened i n  t h e  ear l ies t  stages o f  t h e  

o r i g i n  of t h e  solar system. 

The rocky p i e c e s  of matter t h a t  ho ld  t h e  c l u e s  t o  t h e  o r i g i n  

of  t h e  so la r  system are c a l l e d  carbonaceous c h o n d r i t e s  because they  

c o n t a i n  t h e  element carbon,  one of  t h e  b u i l d i n g  b locks  of  l i f e .  

They a l so  c o n t a i n  o t h e r  b u i l d i n g  blocks--hydrogen, n i t r o g e n  and 

oxygen--and complex o r g a n i c  molecules .  They are among t h e  o l d e s t  

rocks  y e t  d i scove red ,  some be ing  4.65 b i l l i o n  y e a r s  o l d .  

"They are l i k e  a r c h a e o l o g i c a l  a r t i f ac t s ,  'I Chang s a i d .  "Rather  

t han  r e c o n s t r u c t i n g  c u l t u r e s ,  w e  are t r y i n g  t o  r e c o n s t r u c t  t h e  

o r i g i n  of t h e s e  bodies .  By doing t h i s ,  w e  can begin  t o  r e c o n s t r u c t  

t h e  o r i g i n s  of t h e  s o l a r  system i t s e l f . "  

The researchers found a t  least  three d i f f e r e n t  k inds  of c l a y s  

i n  t h e  carbonaceous c h o n d r i t e s .  The convent iona l  t heo ry  hypothesized 

t h a t  t h e s e  c l a y s  formed by r e a c t i o n s  between gas  and d u s t  i n  t h e  

s o l a r  nebula  p r i o r  t o  c o n s o l i d a t i o n  i n t o  s m a l l  bodies .  However, 

t h e  c l a y s  show no evidence of t h i s  gas /dus t  o r i g i n .  I n s t e a d ,  

evidence i n d i c a t e s  t hey  formed i n  ways s i m i l a r  t o  t h o s e  of s o m e  

c l a y s  on Ea r th .  ( I n  s o m e  E a r t h  environments ,  w a t e r  reacts w i t h  

some wa te r - f r ee  mine ra l s  t o  form c l a y s .  The w a t e r  d i s s o l v e s  and 

t r a n s p o r t s  some mine ra l s  away, l eav ing  c l a y  mine ra l s  i n  t h e i r  p l a c e s . )  

These sor t s  of p rocesses  could  only  have occurred  on t h e  p a r e n t  body 

of t h e  meteorite ( t h e  body t h e  meteorite broke away from)--perhaps 

on a comet or  asteroid--and could  n o t  have occurred  i n  t h e  solar  

nebula  gas /dus t  c loud.  

The t h r e e  d i f f e r e n t  c l a y s  a l so  had t h r e e  d i f f e r e n t  c h e m i s t r i e s .  

September 2 5 ,  1981 -more- 
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I f  t h e  s o l a r  nebula  t h e o r y  w e r e  t r u e ,  t h e  c l a y s  should  have more o r  

less a uniform chemical  composition. The d i f f e r e n c e s  i n  t h e  c l a y s  

could  be r e a d i l y  e x p l a i n e d ,  however, by t h e  a c t i o n  of w a t e r  on t h e  

mine ra l s  i n  t h e  s u r f a c e  of a s m a l l  body. 

The t w o  r e s e a r c h e r s  now b e l i e v e  t h e  carbonaceous c h o n d r i t e s  

probably broke away from a s t e r o i d s  o r  comets a f te r  t h i s  p r o c e s s  

had t aken  p l a c e .  Thus t h e  c h o n d r i t e s  are n o t  unchanged, p r i m i t i v e  

samples of t h e  p a s t .  

Th i s  r a i s e s  t h e  p o s s i b i l i t y  t h a t  t h e  water and some of t h e  

water -so luble  mater ia l ,  i n c l u d i n g  o r g a n i c  compounds, i n  t h e s e  

m e t e o r i t e s  w e r e  o r i g i n a l l y  formed i n  i n t e r s t e l l a r  space  b e f o r e  

t h e  o r i g i n  of  t h e  s o l a r  system. (Th i s  p o s s i b i l i t y  r e q u i r e s  t h a t  

t h e y  w e r e  never  evapora ted  i n  t h e  s o l a r  nebula  and managed t o  

s u r v i v e  t h e  p rocesses  of c o n s o l i d a t i o n . )  

Thus ,  s c i e n t i s t s ,  through t h e  s t u d y  of carbonaceous 

m e t e o r i t e s ,  may be a b l e  t o  look backward i n  t i m e  and determine 

what was o c c u r r i n g  i n  i n t e r s t e l l a r  space  b e f o r e  t h e  s o l a r  system 

w a s  beginning t o  form, more than  4 1 / 2  b i l l i o n  y e a r s  ago. 

"The mystery g e t s  b i g g e r  as you expand your  pa rame te r s , "  

Bunch s a i d .  

"These f i n d i n g s  l i b e r a t e  people  from t h i n k i n g  i n  an 

u n n e c e s s a r i l y  c o n s t r a i n e d  way about  t h e  o r i g i n s  of t h e s e  b o d i e s , "  

Chang s a i d .  Now s c i e n t i s t s  can c o n s t r u c t  new models and t e s t  them 

rather  t h a n  t r y i n g  t o  f i t  d a t a  t o  conven t iona l  t h e o r y ,  he added. 

Bunch and Chang sugges t  a new model l a b e l l e d  t h e  cosmic 

r a i s i n  muff in  model. I n  t h i s  model, when t h e  solar system was 

forming, t h e  bod ies  t h a t  aggrega ted  a t  g r e a t  d i s t a n c e s  from t h e  

Sun i n  t h e  very  low tempera ture  reg ions- -poss ib ly  comets--were 

composed most ly  of ice mixed w i t h  rocky mater ia l  and d u s t ,  l i k e  

-more- September 2 5 ,  1981 
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r a i s i n s  i n  a muff in .  

of t h e  a s t e r o i d  b e l t ,  t h e  meteorites formed. They w e r e  made of  

most ly  rocky m a t t e r  w i t h  chunks of ice imbedded i n  them l i k e  r a i s i n s .  

I n  many of t h e  carbonaceous c h o n d r i t e s ,  t h e  c l a y s  surround 

s m a l l  r eg ions  of unchanged, re l ic  material. The t w o  s c i e n t i s t s  

t h e o r i z e  t h a t  t h e  p a r e n t  body, aggrega ted  f r o m  bo th  rocky and i c y  

b u i l d i n g  b locks ,  was hea ted ,  caus ing  t h e  ice t o  m e l t  and t h e  w a t e r  

t o  r e a c t  w i th  rock m i n e r a l s  forming t h e  c l a y s .  For  some reason ,  

perhaps a c o o l i n g  of t h e  p a r e n t  body or i n s u f f i c i e n t  w a t e r ,  

a l t e r a t i o n  of t h e  rocky m a t r i x  w a s  incomple te ,  l e a v i n g  r e l i c  

i s l a n d s  of rock.  

Nearer t h e  Sun, as close as t h e  o u t e r  r e g i o n s  

Work by o t h e r  r e s e a r c h e r s  suppor t  t h e  new model. S c i e n t i s t s  

d i scove red  t h e  decay p roduc t s  of aluminum 26, a r a d i o a c t i v e  i s o t o p e  

of aluminum, i n  carbonaceous c h o n d r i t e s .  (An i s o t o p e  of an element  

c o n t a i n s  t h e  same number of p r o t o n s ,  b u t  a d i f f e r e n t  number o f  

neu t rons ,  g i v i n g  it a d i f f e r e n t  atomic we igh t . )  I t  i s  p o s s i b l e  t h a t  t h e  

h e a t  caused by t h e  decay o f  t h i s  i s o t o p e  could  have mel ted  t h e  ice 

i n  bodies  c o n s o l i d a t e d  i n  t h e  l o w  t empera tu re  r eg ions  o f  t h e  

s o l a r  system. Chemical r e a c t i o n s  invo lv ing  t h e  r e s u l t i n g  w a t e r  

could  have formed t h e  c l a y s  d i scove red  i n  t h e  carbonaceous c h o n d r i t e s .  

Bunch and Chang a l so  t h e o r i z e  t h a t  d u r i n g  t h e  aggrega t ion  of  

s o l i d  m a t t e r  i n t o  a s t e r o i d - s i z e d  bod ies  ( t e n s  t o  thousands of k i l o m e t e r s  

i n  d i a m e t e r ) ,  t h e  a s s o c i a t e d  c o l l i s i o n  of b u i l d i n g  b locks  w i t h  t h e  

growing bod ies  could  have produced enough h e a t  t o  m e l t  t h e  ice.  

Bunch and Chang, who r e c e n t l y  r e c e i v e d  t h e  H .  J u l i a n  Al len  

Award g iven  by N A S A ' s  Ames Research Cen te r  f o r  t h e  b e s t  s c i e n t i f i c  

o r  eng inee r ing  paper  au tho red  by Ames employees, p l a n  t o  con t inue  

t h e i r  s t u d i e s  of meteorites t o  accumulate more d a t a .  

September 25, 1981 -more- 
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" W e  have t o  search f o r  a f e w  c l u e s  here, a f e w  c luds  

there," Bunch s a i d .  " W e  are l i k e  d e t e c t i v e s .  The more d a t a  

w e  c o l l e c t ,  t h e  more a b l e  w e  w i l l  be t o  t es t  assumptions, draw 

conclusions or  say ' t h a t ' s  nonsense. '"  

The two s c i e n t i s t s  p lan  t o  expand t h e i r  study t o  inc lude  

i n t e r p l a n e t a r y  d u s t ,  which may be der ived from e i the r  comets 

o r  carbonaceous chondr i tes .  

-end- 
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F i r  s t  I n t e r n a  t iona  1 Conference 

On Venus, November 1 t o  6 

The f i r s t  i n t e r n a t i o n a l  conference on t h e  Venus environment 

w i l l  be he ld  a t  Hyat t  Rickey's i n  Palo A l t o ,  CA, Nov. 1 t;cp 6, 1981. 
\ . \  1,1 w.&-"+-*- 
' 

As-a r e s u l t  of r e c e n t  f i nd ings  by t h e  s e v e r a l  Pioneer Venus 

c r a f t ,  t h e  USSR Venera l ande r s ,  Mariner, and o t h e r  work, mre 

information e x i s t s  now a b o u t  Venus  t han  ever before .  S c i e n t i s t s  s ay  

t h a t  much of t h i s  new data i s  w e l l  unders tood ,  and t h e  confer- 

ence should  produce a comprehensive d e s c r i p t i o n  of Venus, t h e  

E a r t h ' s  closest and twin p l a n e t .  

Attendees a t  t h e  five-day conference w i l l  inc lude  v i r t u a l l y  

a l l  o f  t h e  wor ld ' s  Venus experts. Of t h e  118 p r e s e n t a t i o n s ,  18 

w i l l  be papers  by au tho r s  from France, Germany, t h e  USSR, England, 

I t a l y ,  Ind ia ,  Israel, and Mexico. Five of t h e  s c i e n t i s t s  a t t e n d i n g  

w i l l  be from t h e  USSR. A t o t a l  of 14 of t h e  118 p r e s e n t a t i o n s  are 

i n v i t e d  papers ,  72 are con t r ibu ted  papers ,  and 32 w i l l  be p o s t e r  

t a lk s  t i e d  i n  wi th  week-long exhibits. 

S u b j e c t s  t o  be covered are: Venus' surface and i n t e r i o r :  

and t h e  composition, s t r u c t u r e ,  and o r i g i n  o f  i t s  atmosphere. 

S c i e n t i s t s  also w i l l  d i s c u s s  motions, c louds,  and thermal ba lance  

7 1 -T 
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of  Venus' atmosphere, p l u s  t h e  p l a n e t ' s  ionosphere and solar wind 

i n t e r a c t i o n s .  T y p i c a l  of expected "new looks" a t  Venus i s  t h e  

f i rs t  survey of d e n s i t y  d i s t r i b u t i o n  i n  t h e  c r u s t ,  comparisons 

o f  t h i s  w i t h  %opography, and d i scuss ions  o f  Venusian p l a t e  tect- 

o n i c s  o r  l ack  t h e r e o f .  Other examples are:  many new P i c t u r e s  Of 

t h e  p l a n e t ,  and t h e  f i rs t  movie of r o t a t i o n  o f  Venus' c louds .  

The conference i s  co-chaired by NASA's A m e s  Research Center ,  

Mountain V i e d ,  CA, a d  t h e  Un ive r s i ty  o f  Arizona, Tucson. Arizona 

w i l l  p u b l i s h  a compendium textbook, based on t h e  conference 

papers ,  w h i c h  is expected t o  be t h e  d e f i n i t i v e  work on the p l a n e t  

for a number of years .  Some 500 s c i e n t i s t s  f r o m  t h e  U . S . ,  USSR, 

and Europe are expected t o  a t t e n d .  Following t h e  conference,  a s p e c i a l  

i s s u e  o f  I c a r u s  w i l l  be devoted to  t h e  papers .  
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BIOLOGY EXPERIMENT PLANNED FOR THIRD SHUTTLE FLIGHT 

The third flight of NASA's Space Shuttle, scheduled for 

launch no earlier than January 1982, will carry the first biology 

experiment designed for Space Shuttle flight. 

Managed by Dr. John Tremor of NASA's Ames Research Center 

and engineer Ronald Mancini, in conjunction with principal 

investigator Dr. Joseph Cowles at the University of Houston, the 

experiment will study the effect of gravity on the formation of 

lignin in plants. Lignin is the woody substance that gives 

plants their structural stability. 

By watching how seedlings grow in the microgravity 

environment of space, scientists expect to learn more about 

lignin synthesis and how wood is formed. 

Tremor and other scientists believe that the plants will 

grow upward in response to the attraction of the growth unit's 

artificial sunlight, despite a lack of gravity. But as roots are 

less responsive to light, scientists are unsure how the roots 

will grow. 

(more) 
October 28, 1981 
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"It may be that the roots grow virtually in any direction 

while the sprouts turn towards the light regardless of the 

germinating seeds' original position,t1 says Tremor. ttWetve never 

been able to maintain a zero-gravity environment long enough to 

run such a test, so it's hard to really say what we expect. 

However, the Russians have reported that shoots and roots grown 

under weightless and dark conditions have grown along the lines 

determined by the seeds' original placement on the rnedium.lt 

Dr. Cowles hypothesizes that in space plants will respond to 

the lack of gravity by manufacturing less lignin. Regulating 

lignin production has significant economic value. Although 

lignin is vital to producing the wood of trees, for instance, it 

is considered a nuisance in some applications; it must be removed 

before conversion of certain wood products into paper and 

plastics, and it competes with food production in many plants. 

This information may also someday be useful to space 

colonizers who will need to know of plant growth patterns under 

weightless conditions and how to maximize the food they can grow. 

The experiment itself will occur in a breadbox-sized Plant 

Growth Unit containing six 25 centimeter-high (10-inch)-high 

Plant Growth Chambers which resemble thin, rectangular 

terrariums. 

The six receptacles, built from aluminum and a special heat- 

resistant poly-carbonate material, will house two rows of eight 

seeds each, in sandwiches of moist sponge and filter paper. 

There will be oat and bean seeds and pine seedlings which have 

already been germinated (pine sprouts take more time to germinate 

than the Shuttle mission will provide). 

(more) 
October 28, 1981 
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During the Shuttle's eight-day sojourn in Earth orbit, the 

six chambers will receive 14 hours of artificial sunlight from 

sunlamps each day. 

"When the Shuttle lands," says Tremor, "the sprouts will be 

taken out for examination immediately -- possibly even before the 
astronauts are out.!! 

The orbiting greenhouse will be closely monitored; 

researchers will be able to tell whether growth directions varied 

under light o r  nighttime conditions and thermostat control will 

guard against possible fluctuations in the spacecraft 

temperature. 

Information will focus on changes in growth patterns, and on 

the relationship between growth and lignin production. 

Construction of the NASA Ames Plant Growth Unit, which has 

been specially designed to meet the weight, space, power and 

safety requirements of Space Shuttle payloads, will be completed 

in October 1981. 

October 28, 1981 
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NASA SELECTS GENERAL ELECTRIC FOR INTEGRATION SUPPORT SERVICES 

NASA's Ames Research Center, Mountain View, Calif., has selected 

General Electric Co., Space Systems Division, Sunnyvale, Calif., for 

final negotiations of a contract for integration support services for 

the proposed Numerical Aerodynamic Simulator. 

The proposed Numerical Aerodynamic Simulator, a specialized super- 

computer currently being studied, would assist in the research and de- 

velopment of new aircraft and other flight vehicles, and do research in 

such fluid flow areas as meteorology, gas dynamics and computational 

chemistry. The proposed new data processor may be 40 times faster than 

existing supercomputers, with a high speed memory 60 times larger than 

the current generation of supercomputer. 

The contract will be a cost-plus-award-fee with a proposed estimated 

amount of $6.7 million for the basic 28-month contract and a first 12- 

month option period, and will begin after selection of a contractor for 

development of the Numerical Aerodynamic Simulator. 

-more- November 17, 1981 

1 'T 
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The contractor will provide personnel and materials necessary 

to support program management, project control, processing system 

support, test and integration, facility support, and operations 

support. The work will be performed at Ames Research Center. 

The unsuccessful bidders are Hughes Aircraft Co., Culver City, 

Calif., and Computer Sciences Corp., Mountain View, Calif. 

-end- 
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RoSert T. Jones,  i n v e n t o r  of t h e  swept-back wing, basic to  

a l l  of  t o d a y ' s  high-speed a i r c ra f t ,  has been named winner of t h e  

E x c a l i b u r  A w a r d ,  a n  honor p re sen ted  by t h e  United States Cong- 

ress. Jones  i s  a s e n i o r  s c i e n t i s t  a t  N A S A ' s  A m e s  Research C e n t e r ,  

Mountain V i e w ,  CA, nea r  San Franc isco .  H e  is an i n t e r n a t i o n a l l y  

acclaimed expert on aerodynamics, o p t i c s  and biomezhanics, as well 

as a n  ap2lied mathematician,  astronomer,  i n v e n t o r ,  au tho r ,  and 

v i o l i n  maker. Jones w i l l  receive t h e  award Wednesday, D e c .  9, 

a t  t he  C a 2 i t o l  Bui ld ing ,  Washington, D .  C . ,  9:33  a.m. EST. 

The Excalibur A w a r d  is presen ted  s e v e r a l  times a year ,  and 

recoqnizes  o u t s t a n d i n g  achievements by f e d e r a l  c i v i l  s e r v a n t s .  

- more - 



- 2 -  

Anong other o b j e c t i v e s ,  it i s  intended to  i n c r e a s e  p u b l i c  awarejqess 

of c o n t r i b u t i o n s  by  government workers, and to  "counter  nega t ive  

views of  government comon today. 'I Recent r e c i p i e n t s  have Seea 

e x p e r t s  i n  arc t i c  s u r v i v a l ,  k idney  d i a l y s i s ,  and e lectr ical  eagin- 

e e r i n g .  

Jones has  provided a v a r i e t y  o f  i nnova t ions  i n  a e r o n a u t i c a l  

scieace, l end ing  t o  t h e  era o f  high-speed flight. His papers  Theory 

o f  S i m p l e  Sweepback, T h e  Supersonic  Area Rule, and The Independence 

T r i n c i p l e  ( f o r  th ree-d imens iona l  boundary l a y e r s )  w e r e  a s s e n t i a l  t o  

development of  s l lpersonic  f l i g h t  o f  commercial jets and m i l i t a r y  

jet a i r c rd f t .  

Recerltly, h e  %as developed t h e  Oblique Wing des ign ,  i n  which 

an  erltire r i g i d  s t r a i g h t  wing p i v o t s  on t h e  f u s e l a g e ,  t h e  two behaving 

l i k e  a h q e  p a i r  of s c i s s o r s .  The s ing le ,  r i g i d  wing is  s t ra ig '3 t -  

a c r o s s  for takeoff and  other  low-speed f l i g h t ,  b u t  i s  swung t o  a 

ha rd - to -be l i eve  h i g h l y  o b l i q u e  a n g l e  for high-speed f Lig5t. T n i s  

des ign  has impor tan t  p o t e n t i a l  advantages i n  f u e l  economy, n o i s e  

aSateinent, l and ing  vor  tice.5 and o p e r a t i n g  f l e x i b i l i t y  because it 

ca2 f l y  w i t h  maximum e f f i c i e n c y  a t  bo th  l o w  and high  spaerls (up 

t o  Ina-5 1.4, lo+speed supe r son ic )  s imply uy p i v o t i n g  the wing. 

E s p e c i a l l y  i n  t o d a y ' s  fuel-expensive environment, t h e  Oblique 

Wing nay w e l l  emerge as t h e  o 2 t i m J m  des ign  approach for high-speed, 

long-range t r a n s p o r t  a i r c ra f t ,  s i n c e  j u s t  by p i v o t i n g  t h e  wing it 

- more - 
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can provide the greatest fuel efficiencies for  all parts of the 

flight. This design has had two successful flight tests. 

Jones never finished college, though he received an honorary ;fol: .:or- 

ate of science in 1971 frorn the University of  Colorado. He 

dropped out of college in 1928 after one year at the 

University of Missouri. Because he found books on aerodynamics 

more exciting than required freshman texts, he went to work 

for Charles Fowler's Flying Circus, carrying gas cans, patching 

wing tips and getting paid in flying lessons. 

At 19, Jones was working for Nicholas-Beazley Aircraft 

in his home state of Missouri when he designed a 576-pound race 

plane, which later was the subject of the first of more than 

65 technical papers he has authored. 

When the aircraft company folded in 1930, Jones went to 

Washington, D.C. He got a job as an elevator operator in the 

House Office Buildins, where he met Dr. Max Munk, a pioneer 

in aeronautics who had been a scientist with the National 

Advisory Committee for Aeronautics (NACA - NASA's predecessor). 
Jones had read Munk's "Fundamentals of Fluid Dynamics 

for Aircraft Designers." The elevator boy so impressed Munk 

that Munk gave him an oral exam and enrolled him in graduate 

courses at Catholic University. Jones studied airfoil theory, 

vector analysis and relativity theory under Munk in three 

years of night classes. 

Jones' career with NASA began in 1932, when he went to 

work on a nine-month Public Works Administration assignment 

at NACA's Langley Memorial Aeronautical Laboratory (now NASA's 

Langley Research Center) in Virginia. 

- more - 
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He stayed on at Langley, and by World War 11 had published 

important papers and become well-known in aeronautical circles. 

Jones' 1944 discovery of the sweepback theory was not accepted 

by most scientists at the time, but NACA began experiments to 

test the theory. When the Allies defeated Germany, U . S .  

scientists discovered the Germans knew about the effect of 

sweep and were incorporating it in new aircraft designs. 

For his discovery of the sweep effect and other 

contributions, Jones was given the Sylvanus Albert Reed Award 

by the Institute of the Aeronautical Sciences in 1946. That 

same year, he came to work for Ames Research Center. 

About that time he became interested in telescopes. He 

studied geometrical optics, learned the art of grinding 

spherical mirrors and set up an optical shop in his garage, 

where he built telescopes and lenses. 

Although most of Jones' scientific writings have dealt 

with lift, drag and fluid flow, he also has written papers 

about telescopes, interplanetary travel time, relativity and 

a design for an artificial heart (a fluid flow problem). 

In 1963, Jones left NASA to work for AVCO Everett Research 

Laboratory, where he applied fluid dynamics to the problems of 

blood flow. 

on his oblique wing concept. 

now is being tested at NASA's  Dryden Flight Research Center, 

Edwards, Calif. 

Returning to Ames in 1970, he went back to work 

An oblique wing research aircraft 

- more - 
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Jones was to discover yet another interest, this one 

related to the rearing of his s i x  children. Flhen his daughter 

Patty became a violinist, Jones studied the mechanics and 

principles of violin-making, fashioning eight traditional 

violins as well as an electronic instrument. 

In 1973, Jones was elected to the National Academy of 

Engineering and the American Academy of Arts and Sciences. He 

was honored in 1 9 7 6  with a cash award from NASA's Inventions 

and Contributions Board and received the Prandtl Ring Award 

in 1978 from the German aeronautics society (Deutsche 

Gesellschaft fur Luftund Raumfahrt) , considered the highest 
honor in the field of fluid dynamics. A Fellow of the American 

Institute of Aeronautics and Astronautics, Jones in 1979 was 
chosen for the award of Honorary Fellow. In March of this year, 

he received the ?resident's Award for Distinguished Federal Civ- 

ilian Service. 

Also durinq 1 9 8 1 ,  he received the Smithsonian Institution's 

prestigious Langley Award, given only 1 6  times since 1 9 0 8 .  

Recipients include the Wright Brothers, Charles Lindbergh, and 

James Webb, first NASA Administrator. 

A native of Macon, Mo., Jones now lives in Los Altos Hills, CA 

'7 1 T 

- end - 
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N a t e  t o  Ed i to r s :  ---- 
An o p p o r t u n i t y  t o  in t e rv i ew o n e  o f  t h e  major innovators  of 

acs ronau t i za l  s c i e n c e  and see h i s  l a t e s t  unusual des ign  on t h e  
ground and i n  f l i g h t  w i l l  occur a t  N A S A ' s  A m e s  Research C e n t e r  
on Thursday, D e c .  10 a t  10 a . m .  

R. T .  Jones i s  d i s c o v e r e r  of t h e  swept wing, long s t anda rd  
fo r  j e t  a i r c r a f t :  and h i s  l a t e s t  des ign  i s  t h e  Oblique Wing a i r -  
c r a f t .  A r e s e a r c h  v e r s i o n  o f  t h i s  r a d i c a l  innovat ion ,  t h e  N M A  
A D - 1 ,  normally based a t  A m e s '  Dryden F l i g h t  Rgsearch F a c i l i t y ,  w i l l  
be f l y i n g  a t  A m e s  on Thursday f o r  p i l o t  f a m i l i a r i z a t i o n  and o t h e r  
work. 

Jones '  Oblique Wing a i r c r a f t  may be t h e  o2timu;n high-spesd 
j e t  o f  t h e  f i l t u re  hecause it is  unique i n  be ing  a b l e  t o  f l y  w i t h  
maximuv f u e l  e f f i c i e n c y  a t  both  low and h i g 5  speeds (up t o  m - h  
1 .4- low spead supersoi l ic)  . 

T'ne des ign  involves  a wing which p i v o t s  on t h e  fuse.lage, so 
t h a t  wing and f u s e l a g e  are  l i k e  a p a i r  of scissors. For t a k e  off 
a,id 1-ow speed f l i g \ t ,  t h e  wing is s t r a i g h t  across t h e  fuseelage 
(h igh ly  fuel. e f f i c i e n t ) .  For h igh  speed f l i g h t ,  t h e  s i n q l e  r i g i d  

wing i s  swung t o  a hard- to-be l ieve  h i g h l y  o 3 l i q u e  ang le ,  w i t h  o n e  
wing t i p  Loward the  nose, t h e  o t h e r ,  t h e  t a i l .  This  o b l i q u e  
c o q f i g u r a t i o n  is also h i g h l y  f u e l  P f f i c i e n t .  

Because  of i t s  s t r a igh t -wing  e f f i c i e n c y  a t  low speeds, t h e  
des ign  a l s o  "las important  advantages i n  n o i s e  abatement,  l anding  
v o r t i c e s ,  and o p e r a t i n g  f l e x i b i l i t y .  

A t  10  a . m .  t h e r e  will be a b r i e f i n g  0.1 t h e  a i r c r a f t  w i th  J o n e s  
and t h e  A D - 1  pilot. Afterwards,  nevs r e p o r t e r s  can view and 
photograph t h e  p l a n e  O A  t h e  ground. I t  w i l l  t hen  take off and 
f l y  by, w i th  t h e  wing skewed to 9 high  angle, performing sone 
tes t  maneuvers. 

Reporters planning t o  a t t e n d  s h o d d  cone t o  t h e  NASA g a t e  of 
Mof fe t t  F i e l d ,  and w i l l  be d i r e c t e d  from t h e r e .  

Peter Waller 
P u S l i c  I n f o r n a t i o n  O f f i c e r  

7 '  1 '  - Y  



N ! A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 41 5 965-5091 

Evvie Rasmussen 415-965-5091 

Release No. 81-57 

For Release 

I MMEDI ATE 

'FLYING WIND TUNNEL' INAUGERATED AS NEW NASA RESEARCH TOOL 

A "flying wind tunnel,'1 designed specifically to study 

advanced helicopter rotor systems under actual flight conditions, 

was recently inau er ted at NASA's Ames Research Center. 64 
The Rotor Systems Research Aircraft (RSRA), on its first 

NASA-piloted flight test, flew over San Francisco Bay at speeds 

up to 120 knots (138 mph) for 45 minutes. 

The RSRA will provide research information similar to that 

obtained from wind tunnel testing of rotors, but its data is 

unique because it is obtained in flight. 

On its maiden research flight, the helicopter-type aircraft 

was also equipped with fixed wings and jet engines which will 

provide a portion of the needed lift for the study of helicopter 

rotors too small to support the research aircraft alone. 

For the initial test phase, the rotor system is the same 

type as that used on Presidential helicopters -- providing a 
reliable rotor for these first flights. 

(more) 

1 7 
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New Research Tool 

Warren Hall piloted this first flight for NASA. The co-pilot 

was Lt. Col. Bob Merrill, deputy director of the U.S. Army flight 

test activity at Edwards Air Force Base, Calif. 

A second RSRA aircraft has been flown at Ames in the basic 

helicopter configuration. The two RSRA aircraft, funded by NASA 

and the U.S. Army, are located at Ames to provide a national 

facility for in-flight investigation and verification of new 

helicopter rotor system concepts and technology. They can b e  

flown as a helicopter or can be equipped with the fixed wings  and 

auxiliary jet engines to enhance the vehicle's test capability. 

Research programs will be aimed at increasing rotor aircraft 

speed, performance, reliability and safety, as well as reducing 

helicopter noise, vibration and maintenance. 

In the helicopter configuration, the RSRA utilizes a 

Sikorsky S-61 rotor and a drive system consisting of two T-58-GE- 

5 turboshaft engines, the main transmission, the 19-meter (62- 

foot) diameter main rotor, tail takeoff drive shaft, intermediate 

gear box, tail gear box and the 3.35-meter (11-foot) diameter 

tail rotor. The horizontal stabilizer is a "T'l-tail with a 4.04- 

meter (13.25-foot) span. 

In the compound configuration, a wing and two auxiliary j e t  

engines are added and the tail is modified with the addition of a 

6.86-meter (22.5-foot) span stabilator (stabilizer-elevator) and 

a rudder and associated controls. The wing has a 13.7-meter (45- 

foot) span and includes both aileron and flap surfaces. The two 

auxiliary jet engines are TF-34-GE-400A high-bypass-ratio 

turbofans with maximum rated static thrust of 4,207 kilograms 

(9,275 pounds) each. 

(more) 
December 10, 1981 
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New Research Tool 

The two RSRA a i r c r a f t  were originally built by Sikorsky 

Aircraft Division of United Technologies Corporation for NASA's 

Langley Research Center, Hampton, Va., and the U.S. Army Research 

and Technology Laboratories (AVRADCOM) with headquarters at 

Moffett Field, Calif. The two aircraft were transferred to Ames 

Research Center in 1979 for the joint flight research program by 

Ames and the Army. 

December 10, 1981 

. - .  . r. . -  
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BOEING-VERTOL AWARDED ADVANCED TECHNOLOGY ROTOR BLADE CONTRACT 

NASA's Ames Research Center, Mountain View, Calif., has 
selected Boeing-Vertol Co. ,  a division of the Boeing Co.,.Ridley 
Park, Pa., for final negotiations of a contract for the 
de.velopment of advanced technology rotor blades. 

approximately $13 million. 

Tilt Rotor Research Aircraft, will provide increased performance 
and margins o f  safety and will demonstrate the use of advanced 
composite materials in this type of aircraft. 

Boeing-Vertol's estimated value of  the six-year contract is 

The new rotor blades, which will be flown on the NASA/Army 

The Tilt Rotor Research Aircraft has engines with 
helicopter-like rotor blades. The engines tilt up for vertical 
take-off and landing and tilt forward for horizontal flight. 

The contractor will supply all personnel, materials and 
facilities to design, manufacture and structurally test the 
blades. In addition, the contractor will conduct a test of the 
blades in the Ames 40 by 80-foot wind tunnel and optionally 
conduct, in conjunction with government personnel, 30 hours of 
flight testing. 

The unsuccessful bidder was Bell Helicopter-Textron, 
Arlington, Texas. 

-end- 
December 17, 1981 
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VENUS CONFERENCE REPORTS NEW DISCOVERIES 

Note: The recent international Venus Science Conference at 
Palo Alto, CA has produced important new findings about the 
cloud-draped planet. Much of this information comes from the 
several spacecraft and 30 experiments of the Pioneer Venus 
missions (including the Orbiter, still returning daily 
information). The new findings are availaSle only now 
because o f :  complexity of the Pioneer missions and large 
amount of data returned, Pioneer as a low cost program, and 
the value of comparisons with Russian Venus data. A Fact, 
Sheet on these results will be released shortly, but the 
listing here outlines a majority of  the important recent 
findings. 

Dramatic new finds about Venus, the Earth's twin planet, were 

reported at the NASA-University of Arizona sponsored first 

International Conference on the Venus environment, held in Palo 

Alto, CA, NOV. 2-6, 1981. 

These include: evidence f o r  two major, currently active 

volcanic areas on the planet; the probability that these areas 

are the principal vents for the planet's internal heat; 

quantified findings that Venus has a thicker crust than Earth and 

is a 'lone plate" planet with little plate tectonics; and 

complete, self-consistent models of Venus' cloud system and 
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greenhouse effect. Considerable progress has also been made in 

understanding over all atmosphere circulation (with implications 

for Earth); and there is strong new evidence for former Venusian 

oceans on the scale of the Earth's oceans. 

Several hundred scientists from the U. S. and other 

countries attended the recent Venus conference. Much of the new 

information comes from data returned by the six Pioneer 

spacecraft and their 30 experiments.The Pioneers are managed by 

NASA's Ames Research Center, Mountain View, CA. 

Much of the significance of Venus findings in general lies in 

the fact that the Earth and Venus appear to be almost identical 

copies of each other. Scientists believe the Earth would become 

a virtual Venus if you stopped its rotation, removed the Moon, 

and moved our planet slightly closer to the Sun. Therefope, 

studies o f  Venus provide a variety of insights into Earth 

mechani sms . 
N e w  Venus discoveries included: 

1 )  Apparently there are two major volcanic regions on Venus: 

Beta Regio and the Scorpion Tail of Aphrodite Terra, largest 

continent-like upland region on the planet. There is evidence 

f o r  continuous and currrent volcanic activity at both places. 

2) Detailed analysis of Venus' global topography, and 

detailed comparisons with global crustal-density (derived from 

gravity data), show that Venus apparently has a thicker crust 

than Earth and is a "one plate planet." Substantial evidence 

indicates that its crust is not broken into many continent- 

bearing plates, floating on the liquid interior, as the Earth's 
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crust is. 

3) Because of its thick, planet-wrapping crust, most; of 

Venus' interior heat appears to come out in i t s  two volcanic 

regions, unlike Earth. Earth vents its heat at many points, 

especially at the constantly-expanding mid-ocean ridges. 

Concentration of Venus' lightning over just two volcanic regions 

suggests fairly frequent current volcanic activity in both 

places. 

4) Though Venus' continents appear not to drift around on 

crustal plates as Earth's do, crustal density measurements 

suggest local uplifting of large regions. This is probably due 

to up-flowing convective plumes, resulting from circulation of 

interior magma. The most prominent of  these are Aphrodite Terra  

and Ishtar Terra. Vertical motion of  the crust also is suggested 

by the several deep rift valleys, one the lowest point on the 

planet, at the Scorpion Tail of Aphrodite. 

5 )  Beta Regio, a region larger than the Hawaii-Midway chain, 

appears to be a huge double-shield volcanic construct, and is 

apparently the most active region on the planet. This is shown by 

variations in crustal density, apparent old lava flows, and the 

region's 20,000 foot height and huge size. Beta is believed to 

sit over a powerful, upflowing convective plume, deep in Venus' 

interior magma. 

6 )  The new topography data show other smaller volcanos and 

one crustal rift 1500 km long. 

7 )  Venus' clouds are "upside down". There's a smog layer on 

top, 15 km deep, and Earth-like *condensation clouds (made of  
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sulfuric acid droplets) below 57 km, extending down to 48 km. 

These condensation clouds are patchy and vary in density. They 

produce drizzle but seldom hard rain, and in general are  only ten 

percent as thick as comparable Earth clouds. Scientists a l s o  

have now charted and quantified the basic cycle of  chemical 

reactions in the clouds. 

8)  Unlike Earth, which absorbs most solar heat on its 

surface, Venus absorbs most solar heat in its clouds. In the 

cloud layer is a single convective circulation cell which carries 

heat from equator to pole. Earth has three linked major 

circulation cells transporting heat between equator and poles. 

3 )  Venus' cloud region is also a shell of high-speed winds 

which englobes the planet. Above this wind layer, the atmosphere 

is almost dead calm. There are two explanations for these high- 

s p e e d  winds on a planet with no rotation. Both propose wave 

(eddy)-pumping of the enormous momentum of the planet's dense 

lower atmosphere to higher altitudes where the momentum 

remains. One o f  these proposed mechanisms involves large 

horizontal eddies; the other, tidal effects as the lighted 

hemisphere moves slowly around the planet. Weather theoreticians 

agree that: wave pumping mechanisms are critical t o  

understanding Earth's weather, are not well understood on any 

planet, and have been brought into prominence by recent Venus 

work. 

10) Venus appears to have had an ocean and lost it to 

space. During the solar system's early history (when scientists 

believe the Sun was 30 percent less hot), Venus' atmosphere and 



5 

environment could have been Earth-like. Strong evidence f o r  this 

lost water remains today in the definitive measurement of the 

ratio of deuterium to hydrogen (There is 100 times as much 

deuterium relative to hydrogen on Venus as on Earth. This 

measurement was found for the first time in the Pioneer data 

during the recent Venus conference ) With water abundant, the 

planet may perhaps have sustained life during the early years of 

%he solar system's history. When the runaway greenhouse effect 

b e g a n ,  it wiped out most existing phenomena on the planet and 

replaced them with today's furnace-like environment. 

- end - 
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PLANT ZMISSIONS ADD TO BAY AREA AIR POLLUTION 

Emissions from plants, trees and other biogenic sources 
contribute significantly to air pollution in the San Francisco 
Bay Area, according to results of a study conducted jointly by 
the Association of Bay Area Governments (ABAG), the Bay Area Air 
Quality Management District (BAAQMD) and NASA’s Ames Research 
Center. 

_I__”_wN”---i- 4..̂ ---_“_ 
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The study was designed to provide air quality planners with 
previously unavailable scientific data on how much these natural 
emissions actually affect the air we breathe. 

-_--. I -I.“^_ 

Information incorporated into the 12-month project included 
a regional vegetation distribution map derived from NASA’s earth 
resources satellites program, along with data on biogenic 
emissions rates collected from a survey of U.S. experts. 

Overall results indicate that plant-generated hydrocarbons 
-- organic gases which can combine with nitrogen oxides in the 
presence of sunlight to form ozone, a primary air pollutant -- 
may account f o r  as much as 33 percent of  total air quality 

. problems in the nine-county region surrounding the San Francisco 
Bay. 

BAAQMD statistics show that man-made hydrocarbons emitted by 
motor vehicles and organic solvents, such as paints, are the main 
culprits in ozone formation for the Bay Area. These ozone levels 
currently exceed federal standards. Prior to the study, however, 

(-more 3 
January 14, 1982 
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Plant Emissions 

the effect of biogenic hydrocarbon emissions on smog 
concentrations was unknown. This new data will help ABAG and 
BAAQMD develop and administer a more realistic air pollution 
abatement program. 

"This biogenic hydrocarbon emissions inventory will lead to 
a more accurate approach for dealing with air pollution in the 
Bay Area," explained Dr. Don Hunsaker, ABAG's environmental 
engineer for the project. "When preparing air quality programs 
in the past, it was assumed that biogenic sources contributed 
nothing to ozone levels, or that they contributed an amount that 
could not be verified. Now, we have generated an estimate of 
what role these biogenic sources play, which will help us 
formulate ozone control strategies that are more certain to 
succeed. 

BAY AREA VEGETATION MAPPED BY SATELLITE 

ABAG compiled the biogenic hydrocarbon emissions inventory 
by using two major data bases. Working with data analyst Gene 
Fosnight of Technicolor Graphic Services (a NASA-Ames contractor) 
ABAG's Roberta Moreland produced a distribution map of Bay Area 
vegetation from imagery recorded by NASA's Landsat satellite in 
1976. This map consists of 22 different land cover classes, 
including hardwood forest, grasslands, urban open space and 
wetlands. 

In conjunction with Moreland's work, ABAG's Hunsaker 
determined emission rates by requesting that scientists engaged 
in biogenic emission research in the United States estimate 
outputs for each Landsat-derived land cover class. Both the land 
cover data file and emissions rates were then entered into ABAG's 
Bay Area Spatial Information System (BASIS), a compilation of 
geographic data covering the region. As a result, a series of 
natural hydrocarbon emissions files was created. 

"Landsat provided a way for us t o  find out how vegetation 
was distributed across the Bay Area, and how much of each 
vegetation class existed," stated Paul Wilson, a consultant to 

(more) 
January 14, 1982 
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ABAG. "By integrating Landsat data into the computer-based BASIS 
and assigning emissions rates to the various vegetation classes, 
it was possible t o  compile a regional inventory of all natural 
hydrocarbon emissions." 

Moreover, biogenic emissions data have been integrated into 
the Livermore Regional Air Quality Model (LIRAQ), a photochemical 
dispersion model developed by Lawrence Livermore Laboratory. In 
formulating the 1982 Bay Area Air Quality Plan, ABAG and BAAQMD 
will utilize the LIRAQ model in determining the degree of 
hydrocarbon emissions control required to attain federal ozone 
standards in the region before 1987. 

TIGHTER REGULATIONS POSSIBLE 

Although ABAG air quality program manager Ron Wada noted 
that the inventory's uncertainty runs about plus or minus 50 
percent, he pointed out the importance of including biogenic 
information -- as well as its possible consequences -- in Bay 
Area air quality programs. 

ItBy ignoring the biogenic emissions component, we are 
aisleading ourselves as to how effective any ozone control 
program is going to be,!! h e  said. "We have no control over 
natural hydrocarbon emissions, but we can regulate emissions put 
into the air by cars and industry. As a consequence, meeting 
clean air standards established by the federal government may 
require stricter controls on man-made sources to compensate for 
natural emissions." 

Because of this possibility, Wada explained, inclusion of 
natural hydrocarbon emissions in air pollution control plans is a 
politically sensitive issue. 

"Biogenic emissions have become a source of controversy 
among government regulatory agencies and industry," Wada 
declared. "The problem is that both sides are arguing 
qualitatively. Industrial people claim that most ozone, up to 
the level of established standards, is caused by background 

(more). 
January 14, 1982 
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sources, such as biogenic emissions, so there is no point to 
controlling industry. On the other hand, I think regulatory 
agencies tend to overreact to this line of argument by contending 
that biogenic emissions are insignificant. Both of these 
positions are wrong. Neither side has looked at the situation 
quantitatively." 

But, as ABAG's Hunsaker sees it, the situation may be 
improving. 

"During past months, a number of air quality meetings have 
been held and these problems have been discussed quite a bit," he 
noted. "As a result, I believe people are starting to agree on 
this issue." 

# # # # 

January 14, 1982 
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SHUTTLE GREENHOUSE DELIVERED FOR STS-3 PAYLOAD INTEGRATION 

A miniature greenhouse has been delivered for integration 

with the payload of the third Space Shuttle test flight, 

scheduled for the week o f  March 22. 

Called the Plant Growth Unit (PGU), the compact greenhouse 

is managed by Dr. John Tremor and Ronald Mancini, both of NASA's 

Ames Research Center, in conjunction with the principal 

investigator, Dr. Joe R. Cowles of the University of Houston. 

Tremor delivered the primary unit to NASA's Kennedy Space 

Center, Florida, where shuttle payload integration is taking 

place. A back-up unit was delivered to Cowles for his 

experimental use. 

The first flight of the orbiting greenhouse will test the 

effect of weightlessness on the formation of lignin in plants. 

Lignin is the woody substance in plants which allows them to grow 

upward against the pull of gravity, gives them their 

characteristic shapes and supports the organs which carry food 

and chemicals. It makes up as much as 30 percent of plant 

tissue. 

(more) 
February 4, 1982 
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Controlling lignin is economically attractive, because 

lignin interferes with extraction of wood fibers for the 

production of paper and plastics. In many plants it also 

competes with food production. 

Gravity appears to be a fundamental stimulus for the 

production of lignin. By comparing Earth-grown and space-grown 

plants, scientists hope to better understand the development of 

lignin and to some day learn to regulate it. 

Scientists believe that lignin production will decrease in 

space, but that plants still will grow upward in response to the 

growth unit's artificial sunlight. They are not sure how roots, 

less responsive to light, will grow. 

U.S. scientists have not had the opportunity to test their 

theories in the weightless environment of space. Russian 

scientists have reported that shoots and roots grown under 

weightless and dark conditions have grown along the lines 

determined by the seeds' original placement in the medium. 

A total of 96 plants will be carried aboard the orbiter 

Columbia in six 25-centimeter (10-inch) plant growth chambers. 

Oat and mung bean seeds and young slash pine seedlings will be 

planted just before launch in the rectangular, terrarium-like 

chambers. All are compact species able to grow in the limited 

space available and under relatively low light conditions. 

Sixteen seedlings will be planted in each chamber, in 

sandwiches of moist sponge and filter paper. The chambers will 

be sealed and placed in the Plant Growth Unit, which will be 

loaded late in the launch countdown into a single locker space on 

the forward bulkhead of the orbiter's mid-deck. 

(more) 
February 4, 1982 
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The Plant Growth Unit, which is the size of a filing cabinet 

drawer, is completely automatic, requiring no flight crew 

interaction. All data are stored within the experiment 

package. The unit provides light and temperature control and 

includes batteries, a tape recorder and controlling electronics. 

During the eight-day mission the plants will receive 14 

hours daily of artificial sunlight. Researchers will be able to 

tell from the data whether growth direction varied under light or 

dark conditions. 

Immediately after the Columbia lands, the unit will be 

removed and the plants will be photographed and analyzed. 

Results will be compared with those from identical Earth-grown 

seedlings. 

The lignin experiment is one of the first of several plant 

experiments planned for Space Shuttle. The results of  this first 

study will help determine the choice of  plants to fly under 

similar conditions aboard the European-built Spacelab on its 

second shuttle flight, scheduled for late 1984. 

The Plant Growth Unit was built f o r  this and future shuttle 

missions by Lockheed Missiles and Space Company and the Life 

Sciences Flight Experiments Project Office at Ames. The project 

office, managed by William Berry, is responsible for all non- 

human experiments aboard the Space Shuttle. The office is part 

of the Ames Life Sciences Biosystems Division. 

I/ # f I/ I/ 
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PIONEER ?O COMPLETES TEN YEARS I N  SPACE, 

NEARS EDGE OF SOLAR SYSTEM 

P i o n e e r  IO, t h e  f i rs t  spacecraft  t o  J u p i t e r ,  now making  

man ' s  f i r s t  t r i p  o u t  o f  t h e  s o l a r  s y s t e m ,  w i l l  c o m p l e t e  t e n  yea r s  

i n  s p a c e  on T u e s d a y ,  March 2 ,  1982 .  

Since l a u n c h  i n  1 9 7 2 ,  t h e  f a r - t r a v e l i n g  U.S. spacecraf t  h a s  

t r a v e r s e d  t h e  a s t e r o i d  b e l t ,  s u r v i v e d  J u p i t e r ' s  p u n i s h i n g  

r a d i a t i o n  b e l t s ,  a n d  o p e r a t e d  a l m o s t  w i t h o u t  f law. P i o n e e r  10 h a s  

t rave led  3.27 b i l l i o n  miles, r e c e i v e d  o v e r  40 ,000  commands from 

E a r t h ,  a n d  t r a n s m i t t e d  more t h a n  125 b i l l i o n  b i t s  o f  s c i e n t i f i c  

data .  

With o n e  e x c e p t i o n ,  P i o n e e r  c o n t i n u e s  t o  f u n c t i o n  w e l l ,  a n d  

is c u r r e n t l y  engaged i n  a new e n t e r p r i s e ,  d e f i n i n g  t h e  e x t e n t  a n d  

b e h a v i o r  o f  t h e  S u n ' s  a t m o s p h e r e ,  t h e  m a g n e t i c  b u b b l e  wh ich  

c o n t a i n s  t h e  S u n  a n d  t h e  p l a n e t s .  T h i s  l l bubb le l l  i n  t h e  

i n t e r s t e l l a r  medium is ca l led  t h e  h e l l o s p h e r e .  

P i o n e e r  10 now i s  more t h a n  h a l f  way b e t w e e n  t h e  o r b i t s  of 

Uranus  a n d  N e p t u n e ,  2 . 5  b i l l i o n  miles f r o m  t h e  Sun.  

About  a y e a r  f r o m  now i n  A p r i l  1983, P i o n e e r  w i l l  b e  f a r t h e r  

f rom t h e  Sun  t h a n  t h e  p l a n e t  P l u t o .  .By J y n e  1983, i t  w i l l  b e  

'7 



farther out than Neptune--outside all of the, planets of the solar 

system, in their current positions. 
0. 

Pluto's orbit is so elongated that the "outermost planet?? 

will be inside Neptune's orbit for the next 17 years. NASA 

officials have, therefore, selected October 1986 (when Pioneer 

crosses the mean orbit of Pluto) as the official date for the 

first spacecraft's leaving the solar system. Pioneer will cross 

the farthest extension of Pluto's orbit in April 1989. 

At Pioneer's current distance of 2.5 billion miles, it takes 

three hours and 42 minutes for spacecraft data, traveling at the 

speed of light, to reach the Pioneer Operations Center at NASA's 

Ames Research Center, Mountain View, CA. This one-way 

communication time currently is increasing at a rate of one 

minute every four days. 

Despite damage from intense Jovian radiation, and hits by 

tiny micrometeoroids, plus ten years of continuous operation, 

almost all systems are performing well. Pioneer's magnetometer 

ceased to function in 1975, but experimenters can calculate the 

interplanetary field from charged particle trajectories, magnetic 

data already gathered, and several correlations from five other 

Pioneer scientific instruments. 

Scientists await current spacecraft findings "with intense 

excitement," says Dr. James A. Van Allen, University of Iowa, 

Pioneer 10 experimenter, '!because we think the Sun is typical of 

a majority of the stars in the universe. It's the only star we 

can measure from 'close up'. Finding the extent and exact 

mechanisms of the Sun's atmosphere will tell us a great deal 
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a b o u t  t h e  S u n  i t s e l f ,  a b o u t  t h e  i n t e r s t e l l a r  gas s u r r o u n d i n g  t h e  

so la r  s y s t e m ,  a n d  h e n c e  a b o u t  stars i n  g e n e r a l . "  
1. 

The p i c t u r e  now e m e r g i n g  seems t o  show t h a t  t h e  h e l i o s p h e r e  

is enormous ,  f a r  l a r g e r  t h a n  p r e d i c t e d .  The h e l i o s p h e r e  (created 

by  t h e  m i l l i o n - m i l e - a n - h o u r  s o l a r  w i n d ,  b l o w i n g  o u t  from t h e  Sun  

i n  all d i r e c t i o n s )  a p p e a r s  t o  be  a t e a r - s h a p e d  m a g n e t i c  b u b b l e .  

The b u b b l e  is " s t r e a m l i n e d t t  by  t h e  m o t i o n  o f  t h e  s o l a r  s y s t e m  

t h r o u g h  t h e  i n t e r s t e l l a r  g a s .  (See i l l u s t r a t i o n . )  

P i o n e e r  i s  t r a v e l i n g  Itdown t h e  t a i l "  o f  t h e  h e l i o s p h e r e  

tear  d r o p .  T h e  s p a c e c r a f t  i s  s e e k i n g  t h e  t l s k i n t t  o f  t h i s  

h e l i o s p h e r i c  b u b b l e ,  t h e  b o u n d a r y  b e t w e e n  t h e  S u n ' s  a t m o s p h e r e  

a n d  t r u e  i n t e r s t e l l a r  s p a c e .  No o n e  knows, b u t  s c i e n t i s t s  t h i n k  

t h i s  b o u n d a r y  r e g i o n  may l i e  b e t w e e n  f i v e  a n d  10 b i l l i o n  mi les  

from t h e  Sun.  

E x p e r t s  a t  N A S A ' s  Deep S p a c e  Network e x p e c t  t o  be  ab le  t o  

t r ack  P i o n e e r  o u t  t o  somewhere beyond f i v e  b i l l i o n  miles. 

A t  t h e  l o n g - l i v e d  s p a c e c r a f t ' s  c u r r e n t  d i s t a n c e ,  t h e  E a r t h  

would be  s e e n  a s  a p i n  p o i n t  o f  l i g h t ,  n e v e r  more t h a n  2.2' away 

from a Sun  s t i l l  i n t e n s e l y  b r i g h t ,  b u t  n o  l a r g e r  t h a n  a p i n  

h e a d .  B e c a u s e  o f  t h i s  huge  d i s t a n c e ,  a n d  t h e  d e c l i n e  i n  

b r i g h t n e s s  o f  t h e  S u n ,  P i o n e e r ' s  s u n  s e n s o r  w i l l  n o t  b e  ab le  much 

l o n g e r  t o  p r o v i d e  t h e  s u n  p u l s e ,  which  g i v e s  r o t a t i o n a l  p o s i t i o n  

of t h e  s p i n n i n g  s p a c e c r a f t  s e v e r a l  times a minute .However ,  NASA- 

Ames m i s s i o n  c o n t r o l l e r s  h a v e  d e v i s e d ,  a n d  w i l l  s o o n  b e  u s i n g ,  a 

method of making s tar  maps w i t h  t h e  P i o n e e r  camera ( I m a g i n g  

P h o t o p o l a r i m e t e r )  t o  p r o v i d e  t h e  n e e d e d  r o t a t i o n a l  a n d  a t t i t u d e  

da ta .  
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P i o n e e r  10  h a s  a n  a r r a y  of a c h i e v e m e n t s . a n d  d i s c o v e r i e s .  
a' 

Some are: 

1 .  F i r s t  t r i p  t o  J u p i t e r .  

2 .  F i r s t  c r o s s i n g  of t h e  A s t e r o i d  Bel t  a n d  f i n d i n g  t h a t  i t  

p r e s e n t s  l i t t l e  h a z a r d  t o  s p a c e c r a f t .  

3 .  D i s c o v e r y  t h a t  J u p i t e r  i s  a l i q u i d  p l a n e t .  

4 .  F i r s t  model  o f  J u p i t e r ' s  h u g e ,  p u l s a t i n g ,  m a g n e t o s p h e r e  

a n d  t r e m e n d o u s l y  p o w e r f u l  r a d i a t i o n  b e l t s .  

5. F i r s t  a c c u r a t e  measurements of  mass a n d  d e n s i t i e s  of 

J u p i t e r ' s  p l a n e t - s i z e d  moons,  k e y  t o  t h e  p l a n e t ' s  fo rmat ion  

h i s t o r y .  

6 .  F i r s t  c l o s e u p  p i c t u r e s  of J u p i t e r ' s  Great Red S p o t  a n d  

b e l t s  a n d  z o n e s  s h o w i n g  d e t a i l s  of a t m o s p h e r e  c i r c u l a t i o n .  

7. P r o o f  of o r i g i n  of  t h e  g e g e n s c h e i n  a n d  z o d i a c a l  l i g h t .  
* -  * * 

R e c e n t  P i o n e e r  d i s c o v e r i e s  a b o u t  t h e  s p a c e  a t  t h e  e d g e  o f  

t h e  s o l a r  s y s t e m  r a i s e  o t h e r  new q u e s t i o n s .  

We now b e l i e v e  t h e  h e l i o s p h e r e  b u b b l e  t tbreathest t  i n  a n d  o u t  

o n c e  e v e r y  1 1 - y e a r  s o l a r  c y c l e ,  s a y s  D r .  J o h n  S i m p s o n ,  U n i v e r s i t y  

of C h i c a g o ,  P i o n e e r  e x p e r i m e n t e r .  

The  s h o c k  waves  of t h e  enormous  s torms o n  t h e  Sun  seem t o  

p e r s i s t  i n  t h e  h e l i o s p h e r e  f o r  a s  l o n g  a s  a y e a r ,  p r o b a b l y  

c h a n g i n g  t h e  h e l i o s p h e r e  b u b b l e ' s  s h a p e ,  a s  i f  i t  were a h u g e  

p u l s a t i n g  j e l l y  f i s h .  

"I t 's  h a r d  t o  o v e r s t a t e  t h e  i n t e r e s t  of t h e  p h y s i c s  coming 

o u t  of t h i s  p h a s e  of  t h e  P i o n e e r  m i s s i o n , "  comments  D r .  Aaron  

B a r n e s ,  N A S A - A m e s  a s t r o p h l s i c i * s t .  "We a re  c o n s t a n t l y  e n t e r i n g  
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u n e x p l o r e d . t e r r i t o r y ,  a n d  w e  r e a l l y  d o n ' t  know wha t  we ' l l  l e a r n  

a b o u t  o u r  l o c a l  s ta r . "  
3 

O t h e r  recent f i n d i n g s  a b o u t  t h e  h e l i o s p h e r e :  

1) T h e  s o l a r  wind  was e x p e c t e d  t o  s low w i t h  d i s t a n c e  from 

t h e  S u n ,  b u t  t h i s  h a s  n o t  h a p p e n e d .  Almost n o  m o t i o n  e n e r g y  h a s  

b e e n  l o s t  a s  h e a t .  

2) The  p r i m a r y  s o u r c e  o f  t u r b u l e n c e  i n  t h e  o u t e r  h e 1 i o s p h e i . e  

is storms o n  t h e  S u n ,  n o t  s o l a r  wind  c o l l i s i o n s .  

3 )  Near s o l a r  maximimum, cosmic r a y  p a r t i c l e s  incoming f r o m  

t h e  g a l a x y  i n  a l l  v e l o c i t y  r a n g e s  ( e v e n  n e a r  l i g h t  s p e e d )  become 

h a l f  a s  numerous  o r  a r e  s h u t  o u t  c o m p l e t e l y  from t h e  h e l i o s p h e r e .  

4) F o r  u n e x p l a i n e d  r e a s o n s ,  h i g h  v e l o c i t y  streams of 

e l e c t r o n s  from J u p i t e r  moving t h r o u g h  t h e  h e l i o s p h e r e  d o n ' t  

wobb le  a s  e x p e c t e d  from t h e  p l a n e t ' s  a x i a l  t i l t .  

5) The h e l i o s p h e r e  i s  b i s e c t e d  by  a ' f l a p p i n g '  c u r r e n t  

s h e e t ,  a l i g n e d  w i t h  t h e  S u n ' s  e q u a t o r ,  a n d  b e l i e v e d  t o  e x t e n d  t o  

t h e  i n t e r s t e l l a r  b o u n d a r y .  

6 )  As s o l a r  s torm a c t i v i t y  b u i l d s  u p ,  t h e  h e l i o s p h e r e  i s  

b e l i e v e d  t o  deform i n t o  a more o v a l  s h a p e  l i n e d  u p  w i t h  t h e  S u n ' s  

e q u a t o r ,  from i t s  r o u n d e r  s h a p e  a t  s o l a r  minimum. I t  a l s o  may 

e x p a n d  i n  s i z e .  

- e n d  - 
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I M M E D I A T E  

AMES DEVELOPMENTS C H A N G I N G  SHUTTLE T I L E  SYSTEM 

New d e v e l o p m e n t s  a t  N A S A ' s  A m e s  Research C e n t e r  a re  c h a n g i n g  

t h e  f a c e  of t h e  S p a c e  S h u t t l e ' s  t h e r m a l  p r o t e c t i o n  s y s t e m .  

Second  g e n e r a t i o n  mater ia ls  -- l i g h t e r ,  s t r o n g e r  a n d  more 

c o s t - e f f e c t i v e  t h a n  o r i g i n a l  components  -- h a v e  been  d e v e l o p e d  by 

A m e s  a n &  w i l l  be i n s t a l l e d  i n  s tages  on  f o u r  s h u t t l e  o r b i t e r s  

o v e r  t h e  n e x t  s e v e r a l  y e a r s .  

Some new m a t e r i a l s  a l r e a d y  h a v e  b e e n  i n s t a l l e d  on  t h e  

o r b i t e r  Columbia .  O t h e r s  a re  p l a n n e d  f o r  C h a l l e n g e r ,  c u r r e n t l y  

b e i n g  b u i l t  f o r  d e l i v e r y  t h i s  summer, and  f o r  D i s c o v e r y  and  

A t l a n t i s ,  scheduled f o r  d e l i v e r y  i n  1 9 8 3  and  1984.  

T h e  s h u t t l e  thermal p r o t e c t i o n  s y s t e m  c o n s i s t s  o f  t i l e s  and  

o t h e r  refractory materials a p p l i e d  t o  t h e  o u t e r  s h e l l  o f  t h e  

o r b i t e r  t o  p r o t e c t  i t s  aluminum a n d  g r a p h i t e - e p o x y  s k i n  from 

e x t r e m e  t e m p e r a t u r e s .  T e m p e r a t u r e s  on  a s p a c e  s h u t t l e  f l i g h t  may 

r a n g e  f rom - 1 1 0 O C  (-17OOF) i n  s p a c e  t o  n e a r l y  1648OC (30OO0F> a t  

some p o i n t s  d u r i n g  r e e n t r y .  

Changes in t h e  s y s t e m  r e f l ec t  N A S A ' s  g rowing  u n d e r s t a n d i n g  

of t h e  p r o b l e m s  of r e e n t r y .  A l though  o r i g i n a l  mater ia l s  

(more)  
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p e r f o r m e d  wel l  beyond e x p e c t a t i o n s ,  N A S A  research c o n t i n u e s  t o  

p r o d u c e  more s o p h i s t i c a t e d  mater ia l s ,  a c c o r d i n g  t o  Howard 

G o z d s t e i n ,  head o f  the  A r g e s  T h e r m a l  P r o t e c t i o n  Materials S e c t i o n .  

S h u t t l e  6 r b i t e r  Columbia h a s  had  a s i l i c a  g l a s s  q u i l t ,  

c a l l e d  Advanced F l e x i b l e  g e u s a b l e  S u r f a c e  I n s u l a t i o n  (AFRSI),  

i n s t a l l e d  o v e r  20 sq. fk. of i t s  e l e v o n  COvej r e p l a c i n g  t h e  F e l t  

R e u s a b l e  S u r f a c e  I n s u l a t i o n  (FRSI)  w h i c h  o r i g i n a l l y  c o v e r e d  t h e  

area;  

FRSI had t o  be  repfaced b e c a u s e  t e m p e r a t u r e s  i n  t h e  elevon 

c a v e  area reached 816% (ISOO°F). 

h o t t e r  t h a n  398OC (75OoP); 

s O m e  a reas  on t h 6  n e x t  o r b i t e r ,  d h a l l e n g e r ,  b u t  t h e  o v e r h e a t i n g  

b+oWgkk B decisfon t o  add t h e  new kztaterfalst far  t h e  aecorid f l i g h t  

bk e6luhbift.  

FRSI was d e s i g n e d  f o r  areas no 

P l a n s  had  b e e n  t o  i n s t a l l  AFRSI fn 

AFRSI is t o u g h e r ,  l i g h t e r  a n d  c h e a p e r  t h a n  e a r l i e r  t i l e  h e a t  

s h i e l d s ,  It was c o n c e i v e d  by A m e s  a n d  p roduced  by M a n v i l l e  

B u i l d i n g  Materials C o r p . ,  Denver ,  Colo. A s q u a r e  f o o t  of  AFRSI 

costs a b o u t  $200,  compared t o  about. $1000 a s q u a r e  f o o t  f o r  t i l e  

materials,  

On C h a l l e n g e r ,  AFRSI w i l l  b e  i n s t a l l e d  an t h e  O r b i t a l  

Maheuver ing  Sys t em ( O M S )  pods  and  w i l l  p a r t i a l l y  r ep lace  L o w  

T e m p e r a t u r e  R e u s a b l e  S u r f a c e  I n s u l a t i o n  ( L R S I )  t i l e s  d e v e l o p e d  

and m a n u f a c t u r e d  by Lockheed Missiles a n d  S p a c e  Co., S u n n y v a l e ,  

Ca l i f .  

On o r b i t e r s  D i s c o v e r y  a n d - A t l a n t i s ,  AFRSI w i l l  r e p l a c e  a l l  

, t h e  L R S I  a n d  p a r t s  of  t h e  FRSI,  c o v e r i n g  more t h a n  2,700 square - ,. 

f ee t .  A l s o  on  t h 6 s e  f u t u r e  o r b i t e r s ,  a n o t h e r  new mater ia l  c a l l e d  

(more) 
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F i b r o u s  R e f r a c t o r y  Compos i t e  I n s u l a t i o n  (FRCI-12, 1 2  pounds  p e r  

c u b i c  f o o t )  w i l l  replace LI-2200 t i l e s .  Bo th  o f  t hese  mater ia l s  

were d e v e l o p e d  by A m e s  a n d  a r e  m a n u f a c t u r e d  by Lockheed. - 

The new FRCI-12 i s  l i g h t e r  a n d  s t r o n g e r  t h a n  LI-2200 a n d  

w i l l  s a v e  a b o u t  1 0 0 0  pounds  o n  D i s c o v e r y  a n d  A t l a n t i s .  

F o u r  p r i n c i p a l  t y p e s  o f  mater ia ls  c o m p r i s e d  t h e  o r i g i n a l  

t h e r m a l  p r o t e c t i o n  s y s t e m :  F e l t  R e u s a b l e  S u r f a c e  I n s u l a t i o n ,  

e f f e c t i v e  f o r  temperatures  less  t h a n  398OC (750OF);  L R S I  t i l e s ,  

c o v e r e d  w i t h  a w h i t e  b o r o s i l i c a t e  g l a s s  c o a t i n g  e f f e c t i v e  f rom 

371OC (7OOOF) t o  648OC (12OO0F); High T e m p e r a t u r e  R e u s a b l e  

S u r f a c e  I n s u l a t i o n  (HRSI) ,  c o v e r e d  w i t h  a b l a c k  r e a c t i o n - c u r e d  

g l a s s  c o a t i n g  w h i c h  i s  u s e d  f o r  648OC (12OO0F) t o  i n  e x c e s s  o f  

126O0c (2300OF); a n d  R e i n f o r c e d  Carbon-Carbon, e f f e c t i v e  f o r  

t e m p e r a t u r e s  up  t o  1648OC (300OOF) 

LRSI  a n d  HRSI t i l e s  come i n  two d e n s i t i e s :  t h e  LI-2200,  22  

pounds p e r  c u b i c  f o o t ,  a n d  LI-900,  n i n e  pounds  p e r  c u b i c  f o o t .  

The l a t t e r  mater ia l  was d e v e l o p e d  a n d  i s  m a n u f a c t u r e d  by 

Lockheed .  

H R S I  i s  c o v e r e d  w i t h  t h e  b l a c k ,  r e a c t i o n - c u r e d  b o r o s i l i c a t e  

g l a s s  c o a t i n g  d e v e l o p e d  by A m e s  t o  p r o t e c t  t h e  h i g h  t e m p e r a t u r e  

areas,  a b o u t  4 3  p e r c e n t  of t h e  t o t a l  s u r f a c e  o f  t h e  o r b i t e r .  T h e  

w h i t e ,  b o r o s i l i c a t e - c o a t e d  L R S I  t i l e s  a re  l o c a t e d  p r i m a r i l y  on  

t h e  u p p e r  s u r f a c e  o f  t h e  o r b i t e r .  

A n o t h e r  A m e s  deve lopmen t  u s e d  i n  t h e  t h e r m a l  p r o t e c t i o n  

s y s t e m  is  t h e  Ames g a p  f i l l e r ,  which  f i l l s  n e a r l y  5 ,000  g a p s  

be tween t i l e s ,  w h e r e  i t  p r e v e n t s  h o t  g a s  f rom r e a c h i n g  t h e  

s h u t t l e ' s  aluminum s k i n .  

. .  T 

(more 1 
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AFRSI, FRCI, t h e  R e a c t i o n  C u r e d  Glass C o a t i n g ,  A m e s  g a p  

f i l l e r s  a n d  LI-2200 were d e v e l o p e d  by t h e  T h e r m a l  P r o t e c t i o n  

Materials S e c t i o n ,  h e a d e d  by Howard G o l d s t e i n .  Among t h o s e  on  

t h e  team t h a t  d e v e l o p e d  t h e s e  mater ia ls  were G o l d s t e i n ,  Dan 

Leiser,  David  S tewar t ,  M a r n e l l  S m i t h ,  P a u l  Sawko ,  a n d  Car los  

E s t r e l l a ,  a l l  of t h e  T h e r m a l  P r o t e c t i o n  Mater ia l s  S e c t i o n ,  a n d  

Vic Katval la  a n d  James D e w i t t  o f  t h e  A m e s  T e c h n i c a l  S e r v i c e s  

D i v i s i o n .  All of  t h e  ' inaterials e x c e p t  Advanced Flexible R e u s a b l e  

S u r f a c e  I n s u l a t i o n  h a v e  b e e n  p a t e n t e d .  

T h e  Thermal  P r o b d & t i o n  Mater ia l s  S e c t i o n  i s  p a r t  o f  t h e  Ames 

E n t r y  T e c h n o l o g y  B r a n c h .  B r a n c h  c h i e f  i s  Howard Larson. 

# $ I # #  
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THERMAL PROTECTION SYSTEM 
SPACE SHUTTLE COLUMBIA, ORBITER 102 

LOWER SURFACE 
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SUR FACE INSULATION (HRSI 1 
LOW TEMPERATURE, REUSABLE 
SURFACE INSULATION (LRSI) 

11 COATED NOMEX FELT, REUSABLE 
\ SURFACE INSULATION (FRSI) 
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METAL OR GLASS 

II A ELEVON COVE INSULATION - --- 
\ \ I  

ADVANCED FLEXIBLE, REUSABLE 
SURFACE INSULATION (AFRSI) 



I .  

THERMAL PROTECTlON SYSTEM 
SPACE SHUTTLE CHALLENGER,'ORBITER 099 
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0 

REINFORCED CARBON-CARBON (RCC) 
HIGH TEMPERATURE, REUSABLE 
SURFACE INSULATION (HRSI) 
LOW TEMPERATURE, REUSABLE 
SURFACE INSULATION (LRSI) 
COATED NOMEX FELT, REUSABLE 
SURFACE INSULATION (FRSI) 

METAL OR GLASS 

A / A ADVANCED FLEXIBLE REUSABLE, 
SURFACE INSULATION (AFRSI) 
WILL BE USED IN ELEVON COVE AREA 
OF THE WINGS THE AFRSI BLANKET 
WILL ALSO REPLACE SOME LRSI TILES 
IN THE OMS PODS AREAS 
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UC SANTA CRUZ' L I C K  OBSERVATORY AND 
NASA AMES SIGN COOPERATIVE RESEARCH PACT 

An agreement to collaborate on observational and theoretical 

research in astronomy has been signed by the directors of J S <  

Observatory at the University of California, Santa Cruz and NASA 

Ames Research Center, Mountain View, C A .  
c 
- -- 

Lick operates a major ground-based astronomical facility on 

Mt. Hamilton while NASA Ames operates the Kuiper Airborne 

Observatory and is developing infrared instrumentation and other 

techniques f o r  future airborne and spaceborne astronomical w o r k .  

"NASA Ames personnel involved in these activities require 

ground-based observing facilities for testing new instruments and 

concepts and for observations in support of their research," says 

C. A. Syvertson, Director of NASA Ames Research Center. 

Already, the two agencies have done collaborative work in 

theoretical astrophysics, instrument development, and both 

ground-based and airborne infrared astronomy, says Lick Director 

Robert Kraft, who will chair the new cooperative work group. 

The UC-Ames Technical/Astronomical Working Group, as it will 

- more - 
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b e  c a l l e d ,  w i l l  b e  h e a d q u a r t e r e d  a t  U C  Santa  Cruz a n d  w i l l  h a v e  

a n  a s s o c i a t e  d i r e c t o r  c h o s e n  f rom t h e  N A S A  A m e s  R e s e a r c h  C e n t e r  

s t a f f .  T h e  a s s o c i a t e  d i r e c t o r  w i l l  h o l d  a research a s s o c i a t e  

a p p o i n t m e n t  o n  t h e  UCSC f a c u l t y .  

Major g o a l s  of  t h e  w o r k i n g  g r o u p  w i l l  b e  t o  d e v e l o p  a n d  t e s t  

new g r o u n d - b a s e d  o p t i c a l  a n d  i n f r a r e d  f a c i l i t i e s ,  a n d  

i n s t r u m e n t a t i o n  a n d  t e c h n o l o g y ,  i n c l u d i n g  e q u i p m e n t  t o  b e  u s e d  i n  

t h e  S p a c e  S h u t t l e  program. 

C o l l a b o r a t i v e  r e s e a r c h  w i l l  b e  e n c o u r a g e d  b y  e s t a b l i s h i n g  

v i s i t i n g  research  a p p o i n t m e n t s  a t  U C  S a n t a  C r u z  f o r  Ames 

s c i e n t i s t s ,  w h i l e  UC g r a d u a t e  s t u d e n t s  i n  a s t r o n o m y  a n d  

astrophysics w i l l  b e  a s s i g n e d  t o  s c i e n t i f i c  p r o j e c t s  a t  A m e s  

f a c i l i t i e s .  Whenever  p r a c t i c a l ,  t h e  two a g e n c i e s  w i l l  e x c h a n g e  

s h o p  a n d  c o m p u t e r  f a c i l i t i e s .  

Large D e p l o y a b l e  R e f l e c t o r  s c i e n t i s t s  a n d  S h u t t l e  I n f r a r e d  

T e l e s c o p e  F a c i l i t y  e x p e r t s  f rom Ames w i l l  b e  a b l e  t o  l e a r n  a b o u t  

l a r g e  t e l e s c o p e  d e s i g n  a n d  t e c h n o l o g y  b y  w o r k i n g  o n  d e v e l o p m e n t  

p r o b l e m s  w i t h  L i c k  s c i e n t i s t s  a n d  e n g i n e e r s .  L i c k  O b s e r v a t o r y  

o p e r a t e s  t h e  S h a n e  1 2 0 - i n c h  T e l e s c o p e  a t o p  M t .  H a m i l t o n  a n d  i s  

i n v o l v e d  i n  a u n i v e r s i t y - w i d e  p r o j e c t  t o  d e v e l o p  t h e  w o r l - d ' s  

l a r g e s t  t e l e s c o p e ,  a 400-inch i n s t r u m e n t .  

O t h e r  a s p e c t s  o f  t h e  c o o p e r a t i v e  a g r e e m e n t  b e t w e e n  L i c k  a n d  

N A S A  Ames i n c l u d e  o p p o r t u n i t i e s  f o r  p o s t - d o c t o r a l  f e l l o w s  t o  w o r k  

w i t h  t h e  g r o u p  a n d  t h e  e s t a b l i s h m e n t  of  v i s i t i n g  research  

a p p o i n t m e n t s  a t  L i c k  f o r  d i s t i n g u i s h e d  s c i e n t i s t  from t h e  U n i t e d  

S t a t e s  a n d  a b r o a d .  T h e  g r o u p  w i l l  a l s o  s p o n s o r  s y m p o s i u m s ,  

s e m i n a r s  a n d  p u b l i c a t i o n s  o n  a s t r o n o m i c a l  t o p i c s .  

- e n d  - 
J u n e  10, 1982 
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"MYSTERY CLOUD" EXPLAINED BY NASA U-2 

The so-ca l led  " m y s t e r y  c l o u d "  wh ich  c u r r e n t l y  cove r s  most  of  

t h e  E a r t h ' s  n o r t h e r n  h e m i s p h e r e  was a l m o s t  c e r t a i n l y  i n j e c t e d  

i n t o  t h e  s t r a t o s p h e r e  by a v i o l e n t  v o l c a n i c  e r u p t i o n .  

A U - 2  h i g h - a l t i t u d e  r e s e a r c h  a i r c r a f t  f rom NASA's A m e s  

R e s e a r c h  C e n t e r ,  Moun ta in  V i e w ,  CA h a s  c o l l e c t e d  s a m p l e s  of  t h e  

c l o u d  a t  50 ,000  a n d  55 ,000  f e e t  ( a b o u t  t e n  mi les  u p )  i n  t h e  

s t r a t o s p h e r e ,  a n d  c h e m i c a l  a n a l y s i s  shows i t  t o  c o n s i s t  e n t i r e l y  

o f  s u l f u r i c  ac id  d r o p l e t s .  

I f  t h e  s t r a t o s p h e r i c  c l o u d  were f r o m  a n u c l e a r  e x p l o s i o n  o r  

m e t e o r i t e  e x p l o s i o n  ( t h e  o t h e r  p o s s i b l e  s o u r c e s ) ,  i t  would 

c o n t a i n  f r a g m e n t s  o f  r o c k y  mater ia l .  So would a "young" v o l c a n i c  

c l o u d .  An o l d e r  v o l c a n i c  c l o u d  i n  t h e  s t r a t o s p h e r e  would c o n s i s t  

o n l y  o f  s u l f u r i c  a c i d  d r o p l e t s  a s  d o e s  t h e  p r e s e n t  o n e .  Any r o c k  

March 1 0 ,  1982  
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o r  a s h  f r o m  a n y  o n e  o f  t h e s e  s o u r c e s  would h a v e  s e t t l e d  o u t  i n  

t h e  f i r s t  two weeks. The " a g i n g  c l o u d " ,  now s p r e a d  t h r o u g h  t h e  

s t r a t o s p h e r e ,  i s  from s i x  w e e k s  t o  two a n d  a h a l f  months  o l d .  I t  

was f i r s t  d e t e c t e d  o n  J a n u a r y  1 1 ,  o v e r  Hawaii, a n d  h a s  s i n c e  b e e n  

measu red  from many p o i n t s  i n  t h e  n o r t h e r n  h e m i s p h e r e .  The 

c l o u d ' s  s u l f u r i c  a c i d  c o m p o s i t i o n  i s  v i r t u a l l y  c e r t a i n  p r o o f  o f  

i t s  v o l c a n i c  o r i g i n .  

No v o l c a n i c  s o u r c e  f o r  t h e  c l o u d  h a s  b e e n  i d e n t i f i e d  

a l t h o u g h  t h e  v i o l e n t  e r u p t i o n  of Mount N y a m u r a g i r i  i n  Za i r e  l a s t  

December i s  a p o s s i b i l i t y .  A c u r r e n t l y  l l smokingl l  v o l c a n o  o n  t h e  

i s l a n d  o f  P a g a n  a t  a b o u t  20  d e g r e e s  n o r t h  l a t i t u d e  i n  t h e  w e s t e r n  

P a c i f i c  i s  a l s o  a p o s s i b i l i t y .  

T h e  s t r a t o s p h e r i c  c l o u d  h a s  b e e n  m e a s u r e d  f r o m  t h e  e q u a t o r  

t o  Germany ( a b o u t  50 d e g r e e s  n o r t h  l a t i t u d e ) ,  w i t h  t h e  h e a v i e s t  

c o n c e n t r a t i o n  o f  p a r t i c l e s  f o u n d  by  a NASA L a n g l e y  R e s e a r c h  

C e n t e r  a i r c r a f t  a t  20 d e g r e e s  n o r t h  l a t i t u d e  ( a r o u n d  t h e  l a t i t u d e  

of  t h e  H a w a i i a n  I s l a n d s ) .  

Za i r e ' s  Mount N y a m u r a g i r i  i s  a t  o n e  d e g r e e  s o u t h  l a t i t u d e .  

However,  i n  w i n t e r ,  t h e  n o r t h e r n  h e m i s p h e r e  w e a t h e r  z o n e  e x t e n d s  

s o u t h  of t h e  e q u a t o r ,  p r o b a b l y  i n c l u d i n g  t h e  Z a i r i a n  m o u n t a i n ,  

a n d  Ames s c i e n t i s t s  a r e  s t u d y i n g  g l o b a l  a t m o s p h e r e  c i r c u l a t i o n  

p a t t e r n s  t o  see how g a s  f rom a n  e q u a t o r i a l  s o u r c e  c o u l d  s p r e a d  

over  t h e  n o r t h e r n  h a l f  o f  t h e  E a r t h .  

T y p i c a l l y ,  s u c h  v o l c a n i c  e r u p t i o n s  i n j e c t  l a r g e  a m o u n t s  o f  

s u l f u r o u s  g a s e s  ( e s p e c i a l l y  s u l f u r  d i o x i d e )  i n t o  t h e  

s t r a t o s p h e r e .  Once u p  t h e r e ,  t h e s e  g a s e s  t e n d  t o  r e m a i n  f o r  many 

months  b e c a u s e  t h e r e  i s  n o  r a i n  i n  t h e  s t r a t o s p h e r e  t o  remove 
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t hem.  I n  s u c c e e d i n g  m o n t h s ,  t h e s e  v o l c a n i c  gases t u r n  i n t o  

s u l f u r i c  a c i d  d r o p l e t s .  A s  time passes,  t h e  r e s u l t i n g  p l a n e t -  

w r a p p i n g  v o l c a n i c  c l o u d s  c a n  a c t u a l l y  i n c r e a s e  i n  d e p t h  a n d  

d e n s i t y ,  a s  more a n d  more s u l f u r i c  a c i d  d r o p l e t s  a r e  c rea ted .  

B e c a u s e  c l o u d s  o f  s u l f u r i c  a c i d  d r o p l e t s  a r e  s o  h i g h l y  

r e f l e c t i v e  ( i n  Venus '  s t r a t o s p h e r e ,  t h e y  a c c o u n t  f o r  t h e  i n t e n s e  

o v e r - a l l  b r i g h t n e s s  o f  t h e  p l a n e t ) ,  e v e n  t h i n  c l o u d s  o f  t h i s  

mater ia l  c a n  r e f l e c t  some i n c o m i n g  s u n l i g h t  b a c k  t o  space ,  

p r e v e n t i n g  some of  t h e  S u n ' s  h e a t  from r e a c h i n g  t h e  g r o u n d .  T h e  

c u r r e n t  c l o u d  appears  t o  h a v e  come f rom a m o d e r a t e  e r u p t i o n ,  a n d  

s h o u l d  p r o d u c e  no  c l i m a t e  c h a n g e .  O c c a s i o n a l l y ,  s u c h  

s t r a t o s p h e r i c  c l o u d s  p r o d u c e  some t e m p o r a r y  c l i m a t i c  c o o l i n g .  

T h e  last s u c h  e v e n t  was i n  1 9 6 3 ,  a n d  t h e  o n e  b e f o r e  t h a t  i n  

1912. I n  a few cases ,  t h i s  c o o l i n g  h a s  b e e n  d r a s t i c  ( a s  i n  t h e  

yea r  1815 when t h e  h u g e  e r u p t i o n  o f  Tambora c a u s e d  t h e  "yea r  o f  

no  summer"  o f  1 8 1 6 ) .  

U-2 s t r a t o s p h e r e  s a m p l i n g  f l i g h t s  i n  t h e  n e x t  few weeks w i l l  

t r y  t o  d e t e r m i n e  t h e  amount  o f  s u l f u r  gases  c u r r e n t l y  i n  t h e  

s t r a t o s p h e r e ,  r a t h e r  t h a n  numbers  o f  s u l f u r i c  a c i d  p a r t i c l e s ,  now 

b e i n g  m e a s u r e d  by u-2'~. T h i s  w i l l  t e l l  t h e  t h i c k n e s s  o f  t h e  

c l o u d  of  s u l f u r i c  a c i d  d r o p l e t s  t hese  s t r a t o s p h e r e  g a s e s  c a n  b e  

expec ted  t o  p r o d u c e  d u r i n g  t h e  n e x t  few months .  A t  t h a t  t ime ,  

a f t e r  a n a l y s i s  o f  t h e s e  samples ,  A m e s  r e s e a r c h e r s  e x p e c t  t o  reach  

some c o n c l u s i o n s  on  p o s s i b l e  c l i m a t i c  e f f e c t s .  T h e  p r e s e n t  c l o u d  

i s  n o t  e x p e c t e d  t o  p r o d u c e  e v e n  m i n o r  c l ima t i c  c h a n g e s .  

Dr. B r i a n  Toon ,  A m e s  a tmosphere  research s c i e n t i s t ,  

e s t imates  t h a t  t h e r e  may be  a m i l l i o n  t o n s  o f  d r o p l e t s  a n d  

March 1 0 ,  1 9 8 2  
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several more million tons of sulfurous gases now in the 

stratosphere. 

A volcanic source for the cloud cculd also come from among 
I 

the hundreds of active volcanos rimming the Pacific. An 

undetected eruption might have occurred during heavy cloud cover 

or at a truly remote volcano. However, an event of this s i z e  

should still be easily identified, f o r  example, by close airborne 

inspection of such a "still smoking" volcanic mountain. 

- end - 
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NEW CONTRACT CONTINUES SUPPORT FOR 

PIONEER E X P L O R A T I O N  PROGRAMS 

A n e a r l y  t w o - m i l l i o n  d o l l a r  c o n t r a c t  f o r  c o n t i n u i n g  s u p p o r t  o f  

NASA's s e v e r a l  i n t e r p l a n e t a r y  P i o n e e r  s p a c e c r a f t  was awarded t o d a y  

by NASA-Ames R e s e a r c h  C e n t e r  t o  t h e  Bendix F i e l d  E n g i n e e r i n g  

C o r p o r a t i b n ' s  Advanced Data Sys tems i n  Sunnyva le .  

i n  s u p p o r t  o f  t h e  NASA s o l a r  s y s t e m  e x p l o r a t i o n  program.  

The c o n t r a c t  i s  

The c o n t r a c t  i s  a c o s t - p l u s - a w a r d - f e e  f o r  a t w o - y e a r  p e r i o d  o f  

p e r f o r m a n c e  commencing A p r i l  1, 1982.  O p t i o n  c l a u s e s  p r o v i d e  f o r  a n  

a d d i t i o n a l  t h r e e  y e a r s ,  o r  a t o t a l  p o t e n t i a l  l i f e  o f  f i v e  y e a r s .  

The i n i t i a l  f u n d i n g  a u t h o r i z e d  i s  $ 5 0 0 , 0 0 0 ,  w i t h  t h e  e s t i m a t e d  

c o s t  o f  t h e  t w o - y e a r  p e r i o d  t o t a l i n g  $ 1 , 8 5 2 , 9 5 8 . 0 0 .  

The c o n t r a c t  w i l l  p r o v i d e  f o r  o p e r a t i o n  o f  t h e  s e v e n  P i o n e e r  

s p a c e c r a f t :  t h e  P i o n e e r  6 - 9 ,  P ionee r -Venus  O r b i t e r ,  and  P i o n e e r s  

1 C  and 11. 

P i o n e e r s  1 0  and 11 s u r v e y e d  J u p i t e r  and  S a t u r n ,  and b o t h  a r e  on 

their way o u t  o f  t h e  s o l a r  s y s t e m .  P i o n e e r  1 0  i s  mank ind ' s  f i r s t  

s p a c e c r a f t  t o  l e a v e  t h e  s o l a r  sys t em.  P i o n e e r  1 0  c u r r e n t l y  i s  

2 . 5  b i l l i o n  miles  away from t h e  Sun, and when i t  c rosses  Nep tune ' s  

(more) 

' .  
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orbit in July of 1983 will be outside the orbit of the farthest 

planet (since the "outermost planet", Pluto, will be inside 

Neptune's orbit for the next 17 years, because of Pluto's non- 

circular orbit). The Pioneer-Venus Orbiter, one of two U. s. spacecraft 
opearting at a planet, is making photos of Venus and measurements of 

its atmosphere, space environment, and interior composition. 

Pioneers 6 through 9 have been circling the Sun as solar weather 

stations and returning information for researchers. 

The terms of the contract provide for Mission Flight Operations 

and Data Processing Support Services, which inc1ud.e flight operational 

control of the seven Pioneer spacecraft, and operation, maintenance, 

and upgrading of the Pioneer Mission flight operation and data 

processing facilities at NASA's Ames Research Center at Mountain 

.View, Ca 1 i f orni a. 

The work will be performed on-site at Ames. Now doing the 'work, 

Bendix was the only respondent to the competitive request-for-proposal. 

Patrick Baulay is the Bendix Manager, and Richard 0 .  Fimmel is the 

Pidneer Missions Manager. The parent company of the local Bendix 

office is Bendix Field Engineering Corporation of Columbia, Maryland. 

Headquarters for the National Aeronautics and Space Administration 

is Washington, D. C. 

-end- 
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HELICOPTER FLIGHT SIMULATOR CONTRACT BEING NEGOTIATED 

NASA has selected American Airlines' Flight Academy for 

contract negotiations for installation of a new helicopter simulator 

system at Ames Research Center, Mountain View, CA. The system will 

be funded by the U. S .  Army and will be used jointly by the Army 

and NASA. 

The system is designed to duplicate helicopter cockpit configu- 

rations and flight handling characteristics. The complex will 

provide a systems approach to rotorcraft design and a simulation 

capability to support handling quality experiments, flight tests, 

product improvement evaluations and basic rotorcraft technology. 

The new Advanced Cab and Visual System, known as ACAVS, was 

announced today by officials for both NASA and the Department of 

the Army. American Airlines' Flight Academy is in Fort Worth, 

Texas. The proposal was for approximately $16,000,000.00 

Eventually the simulator will be installed in the currently 

existing Vertical Motion Simulator Facility at NASA-Ames, and 

will adapt that facility for helicopter simulation. 

7 

(more) 
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Pilots and engineers will use the new system to simulate the 

total handling characteristics of helicopter flight, including 

sight, motion and sound. The system can be run as a stationary 

installation or can use the Vertical Motion Simulator Facility to 

generate large motions. These up-and-down motions can create an 

even more accurate feel, for the pilot, of the movements of a heli- 

copter in low-level flight, or "nap of the Earth" flight. 

The contract will provide for the fabrication of the Advanced 

Cab and Visual Systems plus a new development area where the cab can 

be reconfigured for the next simulation, and installation of the ACAVS 

into the development area. 

Management for the Army will be through the Army's Aeromechanics 

Laboratory, Research and Technology Laboratories, Aviation Research 

and Development Command (AVRADCOM). The Aeromechanics Laboratory and 

the Headquarters for the Research and Technology Laboratories are both 

located at the Ames Research Center. 

-end - 
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A I R B O R N E  O B S E R V A T O R Y  CAPTURES I M A G E  OF SHUTTLE RE-ENTRY H E A T I N G  

An a i r b o r n e  i n f r a r e d  t e l e s c o p e  h a s  c a u g h t  a n  image  of  t h e  

S p a c e  S h u t t l e  o r b i t e r  C o l u m b i a ' s  h e a t i n g  p a t t e r n s  as  t h e  o r b i t e r  

r e - e n t e r e d  t h e  E a r t h ' s  a t m o s p h e r e  March 3 0 ,  1 9 8 2 ,  a f t e r  i t s  t h i r d  

f l i g h t  i n  s p a c e .  

The Gerard P .  K u i p e r  A i r b o r n e  O b s e r v a t o r y ,  o p e r a t e d  by 

NASA's A m e s  R e s e a r c h  C e n t e r ,  r e c o r d e d  t h e  o r b i t e r  w i t h  a 91.5-cm. 

( 3 6 - i n . )  t e l e s c o p e  as  Co lumbia  r a c e d  o v e r h e a d  a t  a h e i g h t  o f  

a b o u t  185 ,300  f e e t ,  moving  a t  a s p e e d  o f  a b o u t  Mach 15 .6 .  The  

p r o j e c t  i s  known a s  t h e  I n f r a r e d  I m a g e r y  of S h u t t l e  ( I R I S )  

e x p e r i m e n t .  

"We g o t  a b e a u t i f u l  i m a g e , "  s a i d  Dr. W i l l i a m  B a l l h a u s ,  

d i r e c t o r  o f  A s t r o n a u t i c s  f o r  A m e s .  The  K u i p e r  t e l e s c o p e  c a p t u r e d  

a b o u t  o n e - h a l f  of t h e  o r b i t e r ,  B a l l h a u s  s a i d ,  r e v e a l i n g  " h o t  

s p o t s "  o n  t h e  w i n g s  a n d  t e m p e r a t u r e  g r a d a t i o n s .  

"It was a somewhat  r i s k y  m i s s i o n , "  B a l l h a u s  s a i d ,  b e c a u s e  

t h e  K u i p e r  crew t o o k  o f f  w i t h o u t  knowing w h e t h e r  t h e  o r b i t e r  

would l a n d  a t  W h i t e  S a n d s ,  N e w  Mexico, o r  Kennedy S p a c e  C e n t e r  i n  

F l o r i d a .  

'7 
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The K u i p e r  h a d  b e e n  i n  p l a c e  f o r ' a  Monday e n t r y  of s h u t t l e  

a n d  h a d  t o  a b o r t  i t s  m i s s i o n  when t h e  l a n d i n g  was p o s t p o n e d .  The  

a i r c r a f t  f lew o u t  o f  A m e s  a g a i n  a t  5:45 a.m. P a c i f i c  S t a n d a r d  

T i m e  T u e s d a y .  The  crew knew t h a t  i f  t h e  s h u t t l e  m i s s i o n  e n d e d  a t  

t h e  e n d  of o r b i t  1 2 9  a t  Whi t e  S a n d s ,  t h e y  would h a v e  a good  

c h a n c e  o f  g e t t i n g  a n  image. B u t  i f  t h e  s h u t t l e  had  l a n d e d  from 

o r b i t  1 3 0  a t  Kennedy,  t h e  s u n  a n g l e  would h a v e  p r e v e n t e d  t h e  

K u i p e r  t e l e s c o p e  from c a t c h i n g  i t .  

A l a s t - m i n u t e  t r a c k i n g  u p d a t e ,  which  came 15  m i n u t e s  b e f o r e  

K u i p e r ' s  e n c o u n t e r  w i t h  C o l u m b i a ,  made p o s s i b l e  t h e  s u c c e s s  o f  

t h e  e x p e r i m e n t .  T h e  u p d a t e  a d v i s e d  t h e  K u i p e r  crew t h a t  t h e  

s h u t t l e  was f i v e  mi les  n o r t h  of  t h e  p r e d i c t e d  e n t r y  p o i n t .  The 

K u i p e r  made a l a s t - m i n u t e  c h a n g e  i n  n a v i g a t i o n  wh ich  p u t  t h e  

t e l e s c o p e  i n  a p o s i t i o n  t o  ca t ch  t h e  s h u t t l e .  

The IRIS e x p e r i m e n t  was a t t e m p t e d  o n  t h e  f i r s t  f l i g h t  o f  t h e  

Co lumbia ,  b u t  t h e  t e l e s c o p e  was u n a b l e  t o  ca t ch  a v iew o f  t h e  

o r b i t e r  u s i n g  t h e  K u i p e r ' s  n o r m a l  t r a c k i n g  c o n f i g u r a t i o n .  A 

m a j o r  m o d i f i c a t i o n  o f  h a r d w a r e  a n d  sof tware  was u n d e r t a k e n  t o  

p r e p a r e  t h e  K u i p e r  f o r  a n o t h e r  a t t e m p t  a t  i m a g i n g  t h e  s h u t t l e .  

I n  a d d i t i o n  t o  t h e  major m o d i f i c a t i o n  t o  t h e  K u i p e r ' s  

t r acke r ,  s i m u l a t i o n s  of t h e  m i s s i o n  were ca r r i ed  o u t  by t h e  

K u i p e r  crew u s i n g  U.S. A i r  F o r c e  SR-71 a i r c r a f t .  T h e  K u i p e r  

t r a c k e d  two f l i g h t s  of  t h e  SR-71 a i r c r a f t  t o  t e s t  t h e  a b i l i t y  t o  

t r a c k  t h e  s h u t t l e .  

A l l  of t h e s e  e f f o r t s  p a i d  o f f  w i t h  t h e  t h i r d  s h u t t l e  f l i g h t .  

t tOverall  we h a d  a flawless p e r f o r m a n c e  f o r  a n  e x t r e m e l y  

complex  m i s s i o n , t t  s a id  p r o j e c t  manage r  Henry  Lum o f  A m e s ,  "where 

(more) 
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c h a n g e s  were h a p p e n i n g  i n  real  time a n d  a d j u s t m e n t s  h a d  t o  b e  

made t o  accommodate t h o s e  c h a n g e s . "  

A large n e t w o r k  of c o m m u n i c a t i o n s  h e l p e d  t h e  K u i p e r  t r a c k  

t h e  s h u t t l e .  I n f o r m a t i o n  was p r o v i d e d  from m i s s i o n  c o n t r o l  a t  

J o h n s o n  S p a c e  C e n t e r ,  H o u s t o n ;  N A S A ' s  Dryden  F l i g h t  Research 

F a c i l i t y ,  E d w a r d s ,  C a l i f . ;  t h e  W e s t e r n  Test  Range ,  V a n d e n b e r g ,  

C a l i f . ;  a n d  t h e  2 0 4 5 t h  Communica t ions  Group ,  Andrews A i r  F o r c e  

Base, Md. 

The SR-71 s i m u l a t i o n s  were ca r r i ed  o u t  w i t h  t h e  h e l p  o f  t h e  

N i n t h  S t r a t e g i c  R e c o n n a i s s a n c e  Wing, Beale A i r  F o r c e  Base, 

C a l i f . ;  t h e  U.S. Army E l e c t r o n i c s  P r o v i n g  Ground,  F o r t  Huachuca ,  

Ariz.; t h e  2762nd L o g i s t i c s  S q u a d r o n  o f  t h e  A i r  F o r c e  L o g i s t i c s  

Command, P a l m d a l e ,  Ca l i f  .; t h e  2 0 4 5 t h  Communica t ions  Group a n d  

t h e  W e s t e r n  Tes t  Range .  The  K u i p e r  t r a c k e r  a n d  i t s  image  p l a n e  

were b u i l t  by M a r t i n - M a r i e t t a  C o r p . ,  D e n v e r ,  Co lo .  

"The s u c c e s s  o f  t h e  m i s s i o n  was a c o o r d i n a t e d  e f f o r t , "  s a i d  

A m e s '  B a l l h a u s .  l l P e o p l e  worked l o n g  h o u r s ,  weekends  a n d  

e v e n i n g s .  W i t h o u t  a number o f  i n d i v i d u a l  c o n t r i b u t i o n s ,  t h e  

m i s s i o n  c o u l d  n o t  h a v e  b e e n  s u c c e s s f u l . 1 1  

The  K u i p e r  h a d  t o  c a p t u r e  Columbia  a s  i t  p a s s e d  t h r o u g h  t h e  

t e l e s c o p e  f i e l d  o f  v i ew.  T h e  t e l e s c o p e  d e t e c t o r  s y s t e m  r e c o r d s  

on  t a p e  a n  image o f  t h e  lower s u r f a c e  o f  Co lumbia .  

After t h e  f l i g h t ,  t h e  i n f r a r e d  d a t a  i s  s u p p l e m e n t e d  by 

o r b i t e r - d e r i v e d  d a t a  o n  v e l o c i t y ,  a l t i t u d e ,  a n g l e - o f - a t t a c k ,  yaw 

a n d  r o l l  c o n d i t i o n s  e x i s t i n g  d u r i n g  t h e  p e r i o d  of o b s e r v a t i o n  by 

t h e  I R I S  e x p e r i m e n t ,  a s  w e l l  a s  w i t h  t e m p e r a t u r e  da t a  recorded 

a b o a r d  Co lumbia .  

( m o r e )  
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The i n f o r m a t i o n  w i l l  h e l p  i n  t h e  d e v e l o p m e n t  of improved  

t h e r m a l  p r o t e c t i o n  mater ia ls  a n d  t e c h n i q u e s .  A m e s  T h e r m a l  

P r o t e c t i o n  Materials S e c t i o n  h a s  d e v e l o p e d  m o s t  of t h e  mater ia l s  

u s e d  i n  t h e  s h u t t l e ' s  t h e r m a l  p r o t e c t i o n  s y s t e m .  

The K u i p e r  A i r b o r n e  O b s e r v a t o r y  i s  a Lockheed  C - 1 4 1  

S t a r l i f t e r  a i r c r a f t ,  e q u i p p e d  w i t h  a 91.5-cm. ( 3 6 - i n . )  a p e r t u r e  

C a s s e g r a i n - t y p e  ref l e c t o r  t e l e s c o p e  w h i c h  i s  i n s t a l l e d  i n  a n  o p e n  

c a v i t y  recessed i n t o  t h e  p o r t  s i d e  of  t h e  a i r c r a f t  i m m e d i a t e l y  

a h e a d  o f  t h e  wing .  The  t e l e s c o p e  c a n  be  moved i n  f l i g h t  o v e r  a n  

e l e v a t i o n  r a n g e  of  35 t o  75 d e g r e e s .  I t  i s  c a p a b l e  of  t r a c k i n g  

c e l e s t i a l  o b j e c t s  t o  a n  a c c u r a c y  of  l e s s  t h a n  two a r c  s e c o n d s  by 

u s e  o f  p r e c i s i o n  g y r o s c o p e s  a n d  a n  a c t i v e  d i g i t a l  t r a c k i n g  

s y s t e m .  

# # I1 11 # 
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NASA BEGINS C O N S T R U C T I O N  OF A V I A T I O N  SAFETY RESEARCH FACILITY 

C o n s t r u c t i o n  h a s  begun a t  NASA's A m e s  R e s e a r c h  C e n t e r  on  a 

u n i q u e  f a c i l i t y  d e d i c a t e d  t o  t h e  s t u d y  o f  human f a c t o r s  i n  a i r  

s a f e t y .  

Des igned  f o r  s t u d y  o f  t h e  i n t e r a c t i o n  be tween f l i g h t  crews, 

t h e i r  a i r c r a f t  and  a i r  t r a f f i c  c o n t r o l ,  t h e  Man-Vehicle S y s t e m s  

R e s e a r c h  F a c i l i t y  w i l l  a l l o w  work n o t  f e a s i b l e  i n  e x i s t i n g  NASA 

f l i g h t  s i m u l a t o r s ,  which  were i n t e n d e d  p r i m a r i l y  f o r  a e r o n a u t i c a l  

r a t h e r  t h a n  human f a c t o r s  r e s e a r c h .  

C o n t r a c t  f o r  t h e  b u i l d i n g  was a w a r d e d  i n  November t o  J o e l  L i  

o f  S a n  Lorenzo ,  C a l i f .  The $1.3 m i l l i o n  b u i l d i n g  i s  scheduJ.ed 

f o r  c o m p l e t i o n  i n  summer 1982 .  

T h e  e n t i r e  f a c i l i t y ,  i n c l u d i n g  two s i m u l a t o r s  a n d  a m o c k  Air 

T r a f f i c  C o n t r o l  F a c i l i t y ,  i s  s c h e d u l e d  f o r  c o m p l e t i o n  i n  J a n u a r y  

1984 a t  a c o s t  o f  $8 .2  m i l l i o n .  

One o f  t h e  s i m u l a t o r s  i s  a r e p l i c a  o f  a Boeing  727  S e r i e s  

200 a i r c r a f t  c o c k p i t ,  c o m p l e t e  w i t h  f l i g h t  e n g i n e e r ' s  s t a t i o n ,  

f l i g h t  d i s p l a y  and  c o n t r o l  s y s t e m s .  S i n g e r - L i n k  o f  Binghamton,  

N e w  York, i s  b u i l d i n g  t h e  s i m u l a t o r  f o r  d e l i v e r y  i n  summer 

(more )  
A p r i l  1 9 ,  1982 
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A v i a t i o n  F a c i l i t y  

1983 .  S i n g e r - L i n k  a l s o  w i l l  b u i l d  t h e  e x t e r n a l  h o u s i n g  a n d  m a j o r  

m e c h a n i c a l  components  f o r  t h e  s e c o n d  s i m u l a t o r .  

T h i s  s e c o n d  s i m u l a t o r  w i l l  r e p r e s e n t  t e c h n o l o g y  f o r  a i r c r a f t  

p r o j e c t e d  t o  be f l y i n g  about: 1995. With  a d v a n c e d  t e c h n o l o g y  

f l i g h t  c o n t r o l s ,  d i s p l a y s  and o t h e r  f l i g h t  d e c k  s y s t e m s  f o r  

f l i g h t  crew a n d  observer ,  t h e  a d v a n c e d  s i m u l a t o r  w i l l  b e  d e s i g n e d  

t o  t e s t  for '  human s a f e t y  f a c t o r s  r e l a t e d  t o  t h e  n e w e s t  a v i a t i o n  

t e o h n o l o g y .  

D e s i g n ,  e n g i n e e r i n g '  and b u i l d i n g  of t h i s  s e c o n d  s i m u l a t o r  is 

a j o i n t  p r ' o j e o t  of NASA's Ames R e s e a r c h  C e n t e r ,  L a n g l e y  Research 

C & n t e r  and Cockheed-Cesrgia Corp.  of Marietta, Ga. 

The s i m u l a t i o n  complex w i l l  i n c l u d e  a v i s u a l  d i s p l a y  c a p a b l e  

of d e p i c t i n g  dusk O r  n i g h % ,  a i rcraf t ,  fog,  c l o u d s  a n d  otkier 

weather c o n d i t i o n s ,  a l l o w i n g  t h e  e x p e r i m e n t e r  t o  recrea te  a n d  

c o n € r o l  v i s u a l  a s  well a s  o p e r a t i o n a l  w o r k l o a d s .  

A mock Air T r a f f i c  C o n t r o l  S y s t e m  w i l l  complete t h e  

i - ea l i s t i c  f l i g h t  s i m u l a t i o n ,  T h i s  s y s t e m  i s  b e i n g  d e s i g n e d  a n d  

built by t h e  F l i g h t  T r a n s p o r t a t i o n  L a b o r a t o r y  a t  t h e  

k a s s a c h u s e t € $  I n s t i t u t e  o f  T e c h n o l o g y .  

The e q u i p m e n t  a l l o w s  c o m p l e t e  s i m u l a t i o n  o f  a f l i g h t  

missioh.  E x p e r i m e n t e r s  c a n  i n t r o d u c e  p r o b l e m s  s u c h  a s  

t u r b u l e n c e ,  a i r  t r a f f i c ,  f o g  o r  m e c h a n i c a l  f a i l u r e .  S c i e n t i s t s  

w i l l  b e  ab l e  t o  s t u d y  R o w  d e c i s i o n s  made i n  t h e  c o c k p i t  a r e  

a f f ec t ed  by e n v i r o n m e n t a l  a n d  hardware d i f f i c u l t i e s ,  a s  well  as 

by t h e  a v a i l a b i l i t y  ( b o t h  f rom t h e  g r o u n d  a n d  f rom t h e  a i r c r a f t )  

of  i n f o r m a t i o n  a b o u t  f l i g h t  s t a t u s .  

(more) 
A p r i l  19 ,  1982 
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Aviation Facility 

Studies by a number of organizations indicate that human 

error plays a part in 60 to 80 percent of all aviation 

accidents. The Man-Vehicle Systems Research Facility will allow 

scientists to study how errors are made, as well as the effects 

of automation, fatique and advanced instrumentation on human 

performance. 

Project manager at Ames is Rodger Hayes. Hayes and Dr. 

David Nagel, an Ames aviation psychologist, are responsible for 

the development of the new facility. 

###I# # !# 

'7 





N K A  News 
National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field California 94035 
AC 415 965-5091 

E v v i e  Rasmussen 4 15 -9 65-509 1 

Release No. 82-19 

For Release 

IMMEDIATE 

STUDY FINDS FLIGHT CREW CONVERSATION ESSENTIAL 

Q u a l i t y  of  c o c k p i t  c o n v e r s a t i o n ,  n o t  q u a n t i t y ,  i s  a key  

f a c t o r  i n  f l i g h t  crew p e r f o r m a n c e  a b o a r d  a i r l i n e r s ,  c o n c l u d e s  Dr. 

H .  C l a y t o n  F o u s h e e  o f  NASA’s A m e s  R e s e a r c h  C e n t e r .  

F o u s h e e ,  a n  a v i a t i o n  p s y c h o l o g i s t ,  a n a l y z e d  t h e  c o c k p i t  

c o n v e r s a t i o n s  of a i r l i n e  crews who v o l u n t e e r e d  t o  t a k e  p a r t  i n  a 

p r e v i o u s  N A S A  s t u d y  i n  1 9 7 9 .  The  c u r r e n t  r e s e a r c h  i s  p a r t  o f  t h e  

on-going  e f f o r t  o f  t h e  a v i a t i o n  community t o  m a i n t a i n  t h e  

o u t s t a n d i n g  s a f e t y  r eco rd  of U.S. c i v i l  a i r  t r a n s p o r t a t i o n .  NASA 

r e s e a r c h  a t  A m e s ;  L e w i s  R e s e a r c h  C e n t e r  i n  C l e v e l a n d ;  a n d  L a n g l e y  

R e s e a r c h  C e n t e r  i n  Hampton, Va.,  p l a y s  a major role i n  t h i s  

e f f o r t .  

C i t i n g  F o u s h e e ’ s  s t u d y  o f  c o c k p i t  communica t ion ,  t h e  

N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board  recommendea t o  t h e  F e d e r a l  

A v i a t i o n  A d m i n i s t r a t i o n  t h a t  a i r l i n e s  t ake  s t e p s  t o  e n s u r e  

a d e q u a t e  communica t ion  be tween  crew members ,  p a r t i c u l a r l y  i n  

n o i s y  a i r c r a f t  c o c k p i t s .  Some a i r l i n e s  a l r e a d y  h a v e  begun 

t e a c h i n g  communica t ion  a n d  l e a d e r s h i p  s t y l e s  i n  t h e i r  p i l o t  

t r a i n i n g  c o u r s e s .  

(more) 
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Flight Crew Communication 

Foushee used data from the 1979 experiment, titled "A 

Simulator Study of the Interaction of Pilot Workload with Errors, 

Vigilance and Decisions," conducted for Ames Research Center by 

D r .  H. P. Ruffell Smith. 

Volunteers for the 1979 study were 18 fully qualified Boeing 

747 crews. Ruffell Smith asked the crews to fly a realistic, 

full-mission simulation from New York to London. The simulated 

flight included all visual and motion cues, normal 

communications, air traffic control services, weather, closed 

runways at a diversion airport, a malfunctioning engine and an 

inoperative autopilot. The crews were forced to return to New 

York because of the simulated engine problems. 

Ruffell Smith and his colleagues found marked differences in 

the way the 18 crews performed in response to the aircraft 

malfunctions. They noted shortcomings in communication, as well 

as in decision making, crew interaction and integration. 

Foushee wanted to take a closer look at the conversations 

recorded during these high workload situations. 

Using carefully defined categories, he analyzed crew 

communication from the simulated flights. 

Each communication was coded into one of 10 categories: 

crewmember observations; commands; inquiries; response 

uncertainty (verbalizing uncertainty o r  lack of information); 

agreement; acknowledgments of a command, inquiry o r  observation; 

tension release (laughter o r  humorous remarks); frustration o r  

anger; embarrassment; pushes (repetitions of commands o r  

inquiries). 

(more,) 
May 17, 1982 
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F l i g h t  Crew Communica t ion  

I n  a d d i t i o n  t o  t h e  f i n d i n g  t h a t  crews who communica ted  l e s s  

p e r f o r m e d  w i t h  l e s s  p r o f i c i e n c y ,  F o u s h e e  f o u n d  o t h e r  

c o r r e l a t i o n s :  

-- When crews acknowledged  commands, i n q u i r i e s  a n d  

o b s e r v a t i o n s ,  t h e y  made fewer e r ro r s .  E f f i c i e n t  crews t e n d e d  t o  

a c k n o w l e d g e  c o m m u n i c a t i o n  more o f t e n  t h a n  o t h e r  crews. 

-- Acknowledgments  a l s o  were a s soc ia t ed  w i t h  fewer 

m i s u n d e r s t a n d i n g s  r e l a t e d  s p e c i f i c a l l y  t o  s y s t e m s  o p e r a t i o n s  -- 
s u c h  a s  h a n d l i n g  of  e n g i n e s ,  h y d r a u l i c  a n d  f u e l  s y s t e m s ,  r e a d i n g  

a n d  s e t t i n g  of i n s t r u m e n t s  a n d  use of i c e  p r o t e c t i o n .  F o u s h e e  

b e l i e v e s  a c k n o w l e d g m e n t s  r e i n f o r c e  a n d  e n c o u r a g e  f u r t h e r  

c o m m u n i c a t i o n  b e t w e e n  crew members .  

-- I n c r e a s e d  o b s e r v a t i o n s  a b o u t  f l i g h t  s t a t u s  a l s o  seemed t o  

e n h a n c e  crew p e r f o r m a n c e  r e l a t e d  t o  s y s t e m s  o p e r a t i o n s .  

-- More p r o f i c i e n t  crews e x h i b i t e d  more a g r e e m e n t  t h a n  o t h e r  

crews. Researchers c a n n o t  be  s u r e ,  however ,  w h e t h e r  t h e  

d i s a g r e e m e n t  among crew members c a u s e d  e r r o r s  o r  w h e t h e r  t h e  

e r r o r s  c a u s e d  t h e  d i s a g r e e m e n t s .  

-- Less p r o f i c i e n t  crews t e n d e d  t o  show h i g h e r  r a t e s  o f  

r e s p o n s e  u n c e r t a i n t y ,  f r u s t r a t i o n / a n g e r  a n d  e m b a r r a s s m e n t .  B u t  

a g a i n  i t  i s  n o t  c l e a r  w h e t h e r  t h i s  was t h e  c a u s e  o r  t h e  r e s u l t .  

-- T h e  more commands g i v e n  i n  t h e  c o c k p i t ,  t h e  more 

e f f i c i e n t  t h e  crew. F o u s h e e  p o i n t s  o u t ,  h o w e v e r ,  t h a t  i f  

c a p t a i n s  p h r a s e  t o o  many c o m m u n i c a t i o n s  a s  commands, t h e y  c a n  

c r e a t e  a n  i n t i m i d a t i n g  a t m o s p h e r e  i n  t h e  c o c k p i t .  Such  a n  

a tmosphe re  h a s  b e e n  shown i n  a c c i d e n t  a n d  i n c i d e n t  r e p o r t s  t o  

sometimes p r e v e n t  s u b o r d i n a t e  crew members from s p e a k i n g  u p  i n  

emergency  s i t u a t i o n s .  

(more) 
May 1 7 ,  1982  
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Flight Crew Communication 

To substantiate his findings, Foushee reviewed reports of 

real life incidents from the NASA Aviation Safety Reporting 

System. These reports backed up the finding that poor 

communication frequently causes deficiencies in the cockpit. 

(Run by NASA for the Federal Aviation Administration, the 

reporting system prcvides a means of identifying potential safety 

hazards using anonymous reports of aviation incidents b y  pilots 

and controllers.) 

NRSk aviation psychologists continue to investigate the 

interacti.on between flight crews, air traffic control and 

aircraft; as part of the Man-Vehicle Systems Research Frogr*am of' 

the Ames Life Scienccs Directorate. 

# c B # I # 
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EVIDENCE PRESENTED THAT V E N U S  HAD OCEANS 

The s e a r i n g  h o t  p l a n e t  Venus a t  o n e  time had  s u f f i c i e n t  

water t o  h a v e  p o s s i b l y  had  o c e a n s  30 p e r c e n t  or more t h e  s i z e  o f  

E a r t h ' s  o c e a n s .  T h i s  i s  t h e  c o n c l u s i o n  of  a U n i v e r s i t y  of 

M i c h i g a n  a t m o s p h e r i c  s c i e n t i s t ,  D r .  Thomas M .  Donahue,  w r i t i n g  i n  

t h e  c u r r e n t  i s s u e  of S c i e n c e  magaz ine .  

Donahue ,  h e a d  o f  t h e  s c i e n c e  s t e e r i n g  g r o u p  for N A S A ' s  

P i o n e e r  Venus p r o j e c t ,  i n i t i a l l y  i n d i c a t e d  t h e  p o t e n t i a l  f o r  a 

Venus o c e a n  a t  t h e  November 1981 Venus C o n f e r e n c e  a t  P a l o  A l t o ,  

C a l i f .  The  P i o n e e r  P r o j e c t  i s  managed by NASA's A m e s  R e s e a r c h  

C e n t e r ,  Moun ta in  V i e w ,  C a l i f .  

A t  t h a t  time Donahue a n d  c o l l e a g u e s  h a d  begun p i e c i n g  

t o g e t h e r  c l u e s  o r i g i n a l l y  o b t a i n e d  d u r i n g  t h e  d e s c e n t  o f  t h e  

P i o n e e r  Venus L a r g e  P r o b e  i n t o  t h e  y e l l o w  p l a n e t ' s  lower  

a t m o s p h e r e .  

The  p o r t  t o  t h e  l a r g e  p r o b e ' s  mass s p e c t r o m e t e r  became 

c o a t e d  w i t h  s u l f u r i c  a c i d  d r o p l e t s  from Venus '  c l o u d s  a n d  

r e l i a b l e  m e a s u r e m e n t s  were n o t  e x p e c t e d  t o  r e s u l t  w h i l e  t h e  

'7 ' 

-more- 
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port was clogged. 

At the Pioneer Venus conference, however, Donahue and f e l l o w  

investigators began to discuss the possibility of determining the' 

concentration ratio of deuterium (heavy hydrogen) to hydrogen 

with the clogged instrument. 

The sulfuric acid blocking the instrument port would, it was 

hoped ,  contain sufficient traces of Venus water to permit 

determination cjf the current ratio of deuterium to hydrogen. 

Because o f  the different rates of escape of light hydrogen 2nd 

heavy hydrogen (deuterium) over geologic time (billions of 

years), determination of the current deuterium/hydrogen ratio 

would p r c v i d e  the atmospheric scientists with indications of 

whether Vei?us has always lacked water or whether l a r g e  anounts of  

water w ~ r e  present e a r l y  in the planet's evolution but were 

sut?sequer:l:y I oet; . 
Euri r-&g t h e  conference, D c ~ a h u e  and otke1-s. reexaained the 

data frcm t n e  Pioneer large probe mass spectrometer and later 

fr*orn the P i o n e e r  Orbiters ion mass  spec5rometer to see  if they 

could c b t a i r i  gosd  deuteriurn;hydrogen readings. 

( T h e  O r b i t e r  continues to circle Vetius and return good 

data.) 

B a s e d  on this reexamjnation of  data, Donahue and his 

c o l l e a g u e s  present findings i n  Science which postulate that the 

p r e s e n t ,  ratio of deuterium to hydrogen on Venus is o n  the order 

of one to 1 6 C .  

2 hi:? c u r r e n t  r-st3ic c c u p l e d  with a d d l  tional estimates of the 

origin;:. ? , z t j c  of' d e u t e r i u m  t.o hydr -ogcn  on Venus  -- estimated to 

-;;TiCT;E- May 77 ,  1982 
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be  c l o s e  t o  t h a t  o r i g i n a l l y  on E a r t h ,  o r  1 t o  15,000 --has l e d  

Donahue a n d  c o l l e a g u e s  t o  s u g g e s t  t h a t  o r i g i n a l l y  Venus h a d  a n  

o c e a n  wh ich  was l o s t  a s  a r e s u l t  of hydrodynamic  outflowing of 

hydrogen  ( d i f f u s i o n  t o  space ) .  F o l l o w i n g  a l a r g e  i n i t i a l  

o u t g a s s i n g  o f  water from t h e  p l a n e t ,  Donahue s u g g e s t s  t h a t  a 

runaway g r e e n h o u s e  c o n d i t i o n  e n s u e d  wh ich  d r o v e  h y d r o g e n  from t h e  

l i q u i d  o c e a n  i n t o  t h e  a t m o s p h e r e  f r o m  which  i t  s u b s e q u e n t l y  l e f t  

t h r o u g h  s u p e r s o n i c  hydrodynamic  e s c a p e  t o  s p a c e .  S i n c e  t h i s  

p r o c e s s  f a v o r s  t h e  e s c a p e  of  h y d r o g e n  ( t h e  l i g h t e s t  e l e m e n t )  o v e r  

heavy hydrogen  ( d e u t e r i u m ) ,  t h e  d e u t e r i u m  found  i n  t h e  Venus 

a t m o s p h e r e  t o d a y  i s  a n  o b s e r v a b l e  r e m n a n t  of  t h e  e a r l y  Venus 

o c e a n .  

Donahue a n d  h i s  c o l l e a g u e s  s u g g e s t  t h e  minimum amount  of  

water l o s t  from Venus was t h e  e q u i v a l e n t  o f  o n e  t h i r d  of E a r t h ' s  

o c e a n s ,  a l t h o u g h  i t  c o u l d  h a v e  b e e n  more.  

These  f i n d i n g s  p r e s e n t  i n t r i g u i n g  p o s s i b i l i t i e s  f o r  f u t u r e  

e x p l o r a t i o n  of t h e  c l o u d - s h r o u d e d  p l a n e t .  N A S A  i s  c u r r e n t l y  

s t u d y i n g  a r a d a r  mapping m i s s i o n  t o  Venus wh ich  c o u l d  p r o v i d e  

t o p o g r a p h i c a l  e v i d e n c e  of e a r l y  r i v e r  c h a n n e l s  a n d  o c e a n s .  

'7 
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N A S A - A m e s  w i l l  p r e s e n t  a b a c k g r o u n d  b r i e f i n g  o n  t h e  
h e m i s p h e r e - s p a n n i n g  s t r a t o s p h e r  ud from M e x i c o ' s  E l  Chichon 
v o l c a n o ,  a t  10  a.m., F r i d a y ,  J u n e  4 

A r e v i e w  o f  f i n d i n g s  a b o u t  t h e  c l o u d  w i l l  b e  p r o v i d e d  by  
e x p e r i m e n t e r s ,  t h e o r i s t s ,  a n d  U-2 p i l o t s ,  who h a v e  f l o w n  some 700 
miles  i n  t h e  c l o u d .  Data o n  m e a s u r e m e n t s  o f  t h e  c l o u d  from 12 
e x p e r i m e n t s  ( a b o a r d  N A S A  U-2's, a n d  Ames' G a l i l e o  11, C o n v a i r  
990, a i r b o r n e  o b s e r v a t o r y )  h a s  now b e e n  r e d u c e d .  

2 

C o n c l u s i o n s  a b o u t  t o t a l  s i z e  a n d  d e n s i t y  ( h e m i s p h e r e - w i d e )  
o f  t h e  s o - c a l l e d  " m o n s t e r  c l o u d '  a n d  p o s s i b l e  e f f e c t s  o n  c l ima te  
c a n n o t  be reached f rom c?%%-Giiata. 
await  a number o f  m e a s u r e m e n t s  from many w i d e l y - s p a c e d  p o i n t s  i n  
t h e  n o r t h e r n  h e m i s p h e r e .  However,  t h o s e  p o r t i o n s  o f  t h e  
s t r a t o s p h e r i c  c l o u d  o v e r  t h e  s o u t h e r n  U.S., Mexico ,  Hawaii, a n d  
J a p a n  c a n  now be c h a r a c t e r i z e d  much more c o m p e t e l y  t h a n  b e f o r e .  
V a r i o u s  a s s u m p t i o n s  c a n  b e  made a b o u t  t h e  c l o u d ' s  t o t a l  mass from 
these  s a m p l i n g s .  

--- 
T h e s e  c o n c l u s i o n s  mus t  

N e w s  p e o p l e  a t t e n d i n g  t h e  b r i e f i n g  s h o u l d  come t o  t h e  N A S A  
g a t e  of  Mof fe t t  F i e l d ,  a n d  w i l l  b e  d i r e c t e d  from the re .  

F o r  T V ,  f i l m  c l i p s  of U-2 f l i g h t s ,  a n d  t h e  U-2's t h e m s e l v e s  
w i l l  b e  a v a i l a b l e .  

May 28, 1982 
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PIONEERS M A Y  FIND TENTH PLANET 

The two P i o n e e r  spacecraf t ,  t h e  most d i s t a n t  man-made 

o b j e c t s  i n  t h e  s o l a r  s y s t e m ,  may s o o n  de t ec t  a t e n t h  p l a n e t  o u t  

beyond N e p t u n e  a n d  P l u t o - - o r  a l t e r n a t i v e l y  a d a r k  s t a r  compan ion  

t o  t h e  S u n  a t  p e r h a p s  50 b i l l i o n  miles beyond P l u t o .  

The P i o n e e r s  h a v e  u n i q u e  a d v a n t a g e s  f o r  s u c h  a search, a n d  

p e r s i s t e n t  i r r e g u l a r i t i e s  i n  t h e  o r b i t s  of U r a n u s  a n d  N e p t u n e  

s t o n g l y  s u g g e s t  t h a t  

t h e r e - - f a r  beyond t h e  o u t e r m o s t  p l a n e t .  ( B e c a u s e  P l u t o ' s  o r b i t  

i s  g r e a t l y  e l o n g a t e d ,  P l u t o  a n d  N e p t u n e  take t u r n s  b e i n g  t h e  

o u t e r m o s t  p l a n e t  w i t h  P l u t o  c u r r e n t l y  i n s i d e  N e p t u n e ' s  o r b i t  f o r  

t h e  n e x t  17 years . )  

.. 
some k i n d  of m y s t e r y  o b j e c t  i s  r e a l l y  

- *  - .  

P i o n e e r  10 i s  now b e t w e e n  t h e  o r b i t s  of U r a n u s  a n d  N e p t u n e ,  

a n d  w i l l  be beyond a l l  t h e  p l a n e t s  i n  J u l y  of  n e x t  y e a r .  P i o n e e r  

7 
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11 is b e t w e e n  t h e  o r b i t s  of S a t u r n  a n d  Uranus .  The P i o n e e r s  a r e  

managed by  NASA's Ames Research C e n t e r ,  M o u n t a i n  View, CA. 

The d i s c o v e r y  i n  1978 by C h r i s t y  a n d  H a r r i n g t o n  of a 

s a t e l l i t e  o f  P l u t o  ( s i n c e  named C h a r o n )  r e d u c e s  t h e  c a l c u l a t e d  

mass o f  t h e  P l u t o - C h a r o n  sys t em t o  o n l y  o n e  f i f t h  t h e  mass o f  t h e  

. E a r t h ' s  moon, a n d  g i v e s  P l u t o  a diameter o f  2400  km ( 1 4 4 0  m i ) .  

T h i s  is f a r  t o o  l i t t l e  mass t o  a c c o u n t  f o r  t h e  u n e x p l a i n e d  t i n y  - .  
- -  . 

b u t  r e g u l a r  s h i f t s  i n  t h e  o r b i t s  of N e p t u n e  a n d  U r a n u s .  These  

a r b i t a l  c h a n g e s  had b e e n  a t t r i b u t e d  t o  t h e  p u l l  o f  P l u t o ' s  

g r a v i t y  o n  t h e  two p l a n e t s .  

A l a r g e  dark-s ta r  t y p e  o b j e c t  ( p e r h a p s  t h e  s i z e  of t h e  S u n )  

a n d  p e r h a p s  50 b i l l i o n  miles beyond t h e  o u t e r m o s t  p l a n e t  c o u l d  

p r o d u c e  t h e  o r b i t  s h i f t s  m e a s u r e d  f o r  N e p t u n e  and Uranus .  T h i s  

d i s t a n c e  f r o m  t h e  S u n  is a common o n e  f o r  d a r k  s t e l l a r  c o m p a n i o n s  

of v i s i b l e  stars. A b l a c k  h o l e ,  p e r h a p s  t e n  times t h e  S u n ' s  mass 

a n d  twice a s  f a r  o u t  (100 b i l l i o n  miles beyond N e p t u n e )  c o u l d  

also a c c o u n t  f o r  t h e  m e a s u r e d  o r b i t  s h i f t s .  E i t h e r  of t hese  two 

t y p e s  o f  o b j e c t  would p r o d u c e  a g e n e r a l  t i d a l  e f f e c t  i n  t h e  s o l a r  

s y s t e m  ( a n  e q u a l  g r a v i t a t i o n a l  p u l l )  o n  all t h e  o u t e r  p l a n e t s .  

- 

On t h e  o t h e r  h a n d ,  t h e  p u l l  of a n  u n d i s c o v e r e d  p l a n e t - s i z e d  

o b j e c t  a t  p e r h a p s  f i v e  b i l l i o n  mi les  beyond  P l u t o  a n d  N e p t u n e  

would a l s o  b e  c o n s i s t e n t  w i t h  o r b i t  d i s c r e p a n c i e s  f o r  N e p t u n e  a n d  

Uranus .  B u t  these would b e  " l o c a l  e f f ec t s " ,  a n d  g r a v i t a t i o n a l  

p u l l  would v a r y  m a r k e d l y  w i t h  p l a n e t a r y  p o s i t i o n s .  

S i n c e  P i o n e e r s  10 a n d  1 1  a r e  o n  o p p o s i t e  s i d e s  of  t h e  s o l a r  

s y s t e m ,  o n e  spacecraf t  would f e e l  t h e  p u l l  o f  a '?small a n d  c l o s e t t  

p l a n e t - s i z e d  ob jec t  f a r  more t h a n  t h e  o t h e r  would .  A l a r g e r ,  
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more d i s t a n t  body would  p u l l  o n  b o t h  s p a c e c r a f t  almost e q u a l l y .  

T h e r e f o r e ,  m e a s u r e m e n t s  of t h e  s o l a r  s y s t e m  e s c a p e  t r a j e c t o r i e s  

of t h e  two s p a c e c r a f t  o v e r  p e r i o d s  o f  s e v e r a l  m o n t h s  c o u l d  b e  

u s e d  t o  f i n d  o u t  whether  t h e  P i o n e e r s  were b e i n g  a t t r a c t e d  by a 

r e l a t i v e l y  c lose p l a n e t  v e r s u s  a more d i s t a n t  d a r k  s t a r  o r  b l a c k  

h o l e .  F u r t h e r  o b s e r v a t i o n s  would a l low estimates of s i z e  a n d  

d i s t a n c e  o f  s u c h  a p l a n e t - - a s  well a s  i ts  d i r e c t i o n . '  

C a l c u l a t i o n s  f o r  t h i s  would b e  b a s e d  o n  c h a n g e s  w i t h  l o c a t i o n  i n  

s p a c e  o f  t h e  g r a v i t y  f i e l d  created by s u c h  a n  ou tn ide - the -known-  

t 

- .  

s o l a r - s y s  t e m  body.  

If t h e  Uranus -Nep tune  o r b i t  c h a n g e s  t u r n e d  o u t  t o  b e  d u e  t o  

a d a r k  companion  s t a r  o r  b l a c k  h o l e ,  p r e s e n c e  o f  s u c h  a l a r g e  

body c o u l d  b e  v e r i f i e d ,  a n d  a l i n e  t h r o u g h  t h e  S u n  a n d  s o l a r  

s y s t e m  c o u l d  b e  d r a w n ,  wh ich  would  a l s o  p a s s  t h r o u g h  t h e  l a r g e  

" m y s t e r y  body".  However ,  i t  would n o t  be p o s s i b l e  t o  s a y  f r o m  

P i o n e e r  d a t a  wh ich  o f  two s i d e s  o f  t h e  s o l a r  s y s t e m  t h e  body was 

on. O t h e r  t y p e s  o f  measu remen t  a imed  a t  l o c a t i n g  s u c h  a b i g  

o b j e c t  m i g h t  s o o n  b e  d e v e l o p e d ,  o n c e  i t s  p r e s e n c e  was known. 

Whi l e  a l m o s t  a n y  d a r k  c e l e s t i a l  o b j e c t  is a p o s s i b i l i t y ,  D r .  

J o h n  A n d e r s o n ,  J e t  P r o p u l s i o n  L a b o r a t o r y ,  P i o n e e r  c e l e s t i a l  

m e c h a n i c s  e x p e r i m e n t e r ,  s u g g e s t s  t,hat p e r h a p s  a d a r k  s t e l l a r  

companion  t o  t h e  S u n  m i g h t  b e  t h e  mos t  l i k e l y  e x p l a n a t i o n .  A 

t e n t h  p l a n e t  s h o u l d  b e  a t  l e a s t  f i v e  b i l l i o n  mi les  beyond 

N e p t u n e ,  u n l e s s  i t  was c o m p l e t e l y  o u t  of t h e  p a t t e r n  of s p a c i n g  

( d i s t a n c e s  f r o m  t h e  Sun)  f o r  t h e  o t h e r  s o l a r  s y s t e m  p l a n e t s  

( B o d e ' s  l a w ) .  A t  t h i s  d i s t a n c e  t o  p r o d u c e  t h e  m e a s u r e d  e f f e c t s  

o n  U r a n u s  a n d  N e p t u n e ,  i t  would h a v e  t o  be a n o t h e r  g i a n t  p l a n e t ,  

. 

' -1 



, 

a s  la rge  as  U r a n u s  ( d i a m e t e r - 2 9 , 4 0 0  miles) o r  N e p t u n e  (diameter- 

26,800 miles). If a t e n t h  p l a n e t  were s t i l l  f a r t h e r  o u t ,  i t  

would h a v e  t o  b e  e v e n  l a r g e r ,  o n  t h e  sca le  of enormous  J u p i t e r .  

S u c h  a l a r g e  body s h o u l d  be e a s i l y  v i s i b l e  by  t e l e s c o p e ,  ani1 

would  h a v e  b e e n  d i s c o v e r e d  a l r e a d y .  However ,  i f  t h e  s u r f a c e  of  

s u c h  a g i a n t  p l a n e t  (of e i t h e r  s i z e )  were v e r y  d a r k  

( u n r e f l e c t i v e )  o r  f a r  o u t  of t h e  plane c o n t a i n i n g  t h e  o t h e r '  

p l a n e t s ,  i t  might  be h a r d  t o  detect  v i s u a l l y ,  a n d  s t i l l  b e  

u n d i s c o v e r e d .  

B l a c k  h o l e s ,  s o  f a r ,  are  somewhat  exot ic  ob jec t s ,  a n d  o n l y  

o n e  b lack  h o l e  h a s  b e e n  t e n t a t i v e l y  i d e n t i f i e d ,  w h i l e  d a r k  

s t e l l a r  c o m p a n i o n s  t o  stars l i k e  o u r  S u n  a p p e a r  t o  be  r e l a t i v e l y  

common. 

"There is  a whole c l a s s  o f  o b j e c t s  r a n g i n g  b e t w e e n  a p l a n e t  

a n d  a d a r k  s t a r .  I t  c o u l d  be a n y  of these,  a n d  w e  a r e  k e e p i n g  a n  

o p e n  m i n d , "  s a y s  D r .  Ander son .  "We know there  is a s o u r c e  of 

s y s t e m m a t i c  v a r i a t i o n s  i n  t h e  o r b i t s  of t h e  two o u t e r  p l a n e t s .  

Work d e m o n s t r a t i n g  t hese  o r b i t  v a r i a t i o n s  h a s  b e e n  d o n e  l a r g e l y  

a t  t h e  U.S. N a v a l  O b s e r v a t o r y ,  M a s s a c h u s s e t t s  I n s t i t u t e  o f  

T e c h n o l o g y ,  a n d  JPL," h e  a d d s .  
-b 

These  P i o n e e r  m e a s u r e m e n t s  s h o u l d  be much more e f f e c t i v e  

t h a n  c o n t i n u i n g  m e a s u r e m e n t s  o f  o u t e r  p l a n e t  o r b i t s ,  s i n c e  a t  t h e  

l ea s t  30 t o  50 y e a r s  of o b s e r v a t i o n s  would be r e q u i r e d ,  a n d  

p r o b a b l y  s e v e r a l  c o m p l e t e  o r b i t s .  P l u t o  r e q u i r e s  249 y e a r s  t o  
-.." . - c o m p l e t e  a n  o r b i t ,  N e p t u n e ,  165 y e a r s ,  a n d  U r a n u s ,  8 4 - y e a r s .  Ail- 

t h e s e  a r e  time p e r i o d s  so l e n g t h y  t h a t  t h e y  p r o v i d e  d i f f i c u l t i e s  

fer  prac t ica l  o b s e r v a t i o n s .  S e v e r a l  y e a r s  of P i o n e e r  

T 



m e a s u r e m e n t s  s h o u l d  p r o v i d e  e s s e n t i a l l y  the same i n f o r m a t i o n .  

The  P i o n e e r s  h a v e  a f u r t h e r  a d v a n t a g e  i n  t h a t  t h e y  a r e  

s t a b i l i z e d  b y  t h e i r  f i v e  rpm s p i n ,  r a t h e r  t h a n  by  t h e  o r b i t -  

c h a n g i n g  p u s h  of t h r u s t e r  s y s t e m s .  T h i s  means  t h e i r  p r e c i s e l y -  

known t r a j e c t o r i e s  are  s h a p e d  almost e n t i r e l y  by n a t u r a l  f o rces ,  

a n d  h a v e  b e e n  f o r  many y e a r s .  

D r .  A n d e r s o n  b e l i e v e s  m e a s u r e m e n t s  of t h e  P i o n e e r  o r b i t s  

c o u l d  d e t e c t  a g r a v i t y  fo rce  from o u t s i d e  t h e  s o l a r  s y s t e m  as  

m i n u t e  as  o n e  t r i l l i o n t h  k i l o m e t e r  p e r  s e c o n d  p e r  s e c o n d ,  o r  e v e n  

o n e  t e n  t r i l l i o n t h .  

M e a s u r e m e n t s  of P ' i o n e e r ' s  p o s i t i o n  a r e  made by two-way 

D o p p l e r .  A two-way r a d i o  s i g n a l  i s  s e n t  t o  t h e  s p a c e c r a f t  a t  a 

known f r e q u e n c y .  Changes  i n  f r e q u e n c y  of  t h e  r e t u r n i n g  s i g n a l  

d u e  t o  t h e  l lDoppler  e f f e c t "  g i v e  c h a n g e s  i n  s p a c e c r a f t  v e l o c i t y  

away f r o m  E a r t h  t o  a f r a c t i o n  of a mi l l ime te r  p e r  s e c o n d .  

P l o t t e d  c o n t i n u o u s l y ,  t hese  v e l o c i t y  c h a n g e s  g i v e  t h e  e x a c t  

s p a c e c r a f t  t r a j e c t o r y  r e l a t i v e  t o  t h e  known e x a c t  l o c a t i o n s  of 

t h e  Sun a n d  p l a n e t s .  U n e x p e c t e d  v e l o c i t y  c h a n g e s  s u g g e s t  t h e  

p r e s e n c e  of a n o t h e r  body.  

Celest ia l  m e c h a n i c s  me thods  ( l i k e  t h o s e  j u s t  d e s c r i b e d )  h a v e  

b e e n  u s e d  t o  f i n d  o t h e r  o u t e r  p l a n e t s .  D i f f e r e n c e s  b e t w e e n  t h e  

rea l  o r b i t  o f  U r a n u s  a n d  i t s  c a l c u l a t e d  o r b i t  l e d  t o  f i n d i n g  

N e p t u n e  i n  t h e  1 9 t h  c e n t u r y .  P e r c i v a l  L o w e l l  a n d  W i l l i a m  

P i c k e r i n g  u s e d  Uranus -Nep tune  d a t a  t o  compute  a h y p o t h e t i c a l  

o r b i t  f o r  P l u t o ,  a l t h o u g h  C l y d e  Tombaugii a c t u a l l y  f o u n d  P l u t o  i n  

1930 t h r o u g h  a p a i n s t a k i n g  s e a r c h  of t h o u s a n d s  of s t a r  p h o t o s .  

- e n d  - 
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B a l l o o n  Drop Test  f o r  J u p i t e r  Atmosphere  E n t r y  Spacecraf t  

A h i g h - a l t i t u d e  b a l l o o n - d r o p  t e s t  of t h e  G a l i l e o  Atmosphere  

P r o b e  s p a c e c r a f t ,  which  w i l l  make  t h e  f i r s t  d e s c e n t  i n t o  t h e  

a t m o s p h e r e  of J u p i t e r ,  i s  s c h e d u l e d  f o r  t h e  week o f  J u n e  13, a t  

Whi te  S a n d s  Missile Range, N e w  Mexico. 

The G a l i l e o  p r o b e  w i l l  b e  l a u n c h e d  t o  J u p i t e r  i n  1985. I t  

w i l l  r e a c h  t h e  p l a n e t  i n  1989,  a n d  f l y  100 mi les  down i n t o  t h e  

a t m o s p h e r e  of t h e  g i a n t  p l a n e t ,  p e n e t r a t i n g  be low t h e  s w i r l i n g  

c l o u d s  t o  a p r e s s u r e  l e v e l  20 t imes h i g h e r  t h a n  t h a t  o n  t h e  

E a r t h ' s  s u r f a c e .  

a t m o s p h e r e  of  a n y  o u t e r  p l a n e t .  S c i e n t i s t s  a r e  e x t r e m e l y  c u r i o u s  

a b o u t  t h e  c o m p o s i t i o n  of J u p i t e r ' s  a t m o s p h e r e ,  f o r  what  i t  t e l l s  

a b o u t  t h e  s o l a r  s y s t e m  a n d  a b o u t  g i a n t  J u p i t e r  i t s e l f .  

T h i s  w i l l  be t h e  f i r s t  d i r e c t  s a m p l i n g  of t h e  

A t  t h e  d r o p  a l t i t u d e ,  t h e  s p a c e c r a f t  ( c o n s i s t i n g  o f  t h e  

G a l i l e o  D e c e l e r a t i o n  Module a n d  t h e  D e s c e n t  Module)  w i l l  s e p a r a t e  

-1 .- 



- 2 -  

from t h e  b a l l o o n .  A s  i t  d r o p s ,  i t  w i l l  e x p e r i e n c e  s p e e d s  a n d  

d e c e l e r a t i o n  p r e s s u r e s  v i r t u a l l y  i d e n t i c a l  t o  t h o s e  i t  is  

e x p e c t e d  t o  e n c o u n t e r  i n  J u p i t e r ' s  a t m o s p h e r e .  P u r p o s e  of t h e  

h i g h - a l t i t u d e  t e s t  w i l l  b e  t o  d e m o n s t r a t e  t h e  Ga l i l eo  p a r a c h u t e  

d e p l o y m e n t  s e q u e n c e ,  a n d  s e p a r a t i o n  of D e c e l e r a t i o n  Module from 

t h e  D e s c e n t  Module.  

The b a l l o o n  d r o p  w i l l  b e  made from a b o u t  100,000 f e e t  a b o v e  

t h e  E a r t h  (19  miles) The p o l y e t h y l e n e  b a l l o o n  h a s  a 5 .14  m i l l i o n  

c u b i c  f o o t  c a p a c i t y .  A i r  F o r c e  t e c h n i c i a n s  w i l l  l a u n c h  t h e  

b a l l o o n  f r o m  R o s w e l l ,  N. M. After l a u n c h ,  t h e  b a l l o o n  i s  

e x p e c t e d  t o  f l o a t  120 m i l e s  westward o v e r  t h e  Army's Whi te  S a n d s  

Missile Range,  where telescopes a n d  cameras w i l l  r e c o r d  t h e  

Ga l i l eo  p r o b e  dep loymen t  a n d  s e p a r a t i o n .  T e l e m e t r y  w i l l  m o n i t o r  

key  m i s s i o n  e v e n t s .  

D u r i n g  t h e  t e s t ,  a small p i l o t  c h u t e  s e p a r a t e s  t h e  a f t  c o v e r  

f rom t h e  D e c e l e r a t i o n  Module,  a n d  e x t r a c t s  t h e  l a rge  main  

p a r a c h u t e .  The  rest o f  t h e  D e c e l e r a t i o n  Module ( h e a t  s h i e l d  a n d  

a e r o s h e l l  s t r u c t u r e )  t h e n  s e p a r a t e s  f rom t h e  D e s c e n t  Module,  

which c o m p l e t e s  t h e  f l i g h t ,  d e s c e n d i n g  o n  t h e  p a r a c h u t e .  

The D e s c e n t  Module w i l l  c a r r y  i n s t r u m e n t a t i o n  t o  m o n i t o r  

v a r i o u s  m i s s i o n  e v e n t s  a n d  p e r f o r m a n c e .  I t  w i l l  a l s o  r a d i o  data 

t o  t h e  g r o u n d ,  carry a programmer t o  i n i t i a t e  v a r i o u s  e v e n t s ,  

p l u s  cameras, b a t t e r i e s  f o r  power,  a r a d i o  beacon  f o r  g r o u n d  

r e c o v e r y ,  heaters a n d  t h e r m o s t a t s  f o r  t e m p e r a t u r e  c o n t r o l .  

The b a l l o o n  w i l l  c a r r y  a r e c o v e r a b l e  g o n d o l a  t o  h o u s e  t h e  

G a l i l e o  p r o b e  h a r d w a r e ,  a n d  p r o v i d e  p r e - d r o p  power ,  h e a t i n g ,  

movie cameras t o  r e c o r d  t h e  d r o p ,  a n d  o t h e r  b a l l o o n - r e l a t e d  
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e q u i p m e n t .  

B a l l o o n  f i l l i n g  w i t h  h e l i u m  g a s  a t  R o s w e l l ,  N . M .  i s  e x p e c t e d  

t o  t a k e  o n e  t o  two h o u r s ,  w i t h  re lease a t  a b o u t  s u n r i s e .  The  

ascent  a n d  s u b s e q u e n t  120 mile f l i g h t  t o  t h e  d r o p  z o n e  w i l l  t ake  

f rom two t o  e i g h t  h o u r s  d e p e n d i n g  o n  t h e  winds .  

P r o j e c t  management f o r  t h e  G a l i l e o  p r o b e  s y s t e m  i s  by N A S A ' s  

A m e s  R e s e a r c h  C e n t e r ,  Mounta in  V i e w ,  CA.  Hughes A i rc ra f t  Co., E l  

Segundo,  CA i s  t h e  p r ime  s y s t e m  c o n t r a c t o r  r e s p o n s i b l e  f o r  d e s i g n  

a n d  d e v e l o p m e n t  o f  t h e  s p a c e c r a f t .  G e n e r a l  E l e c t r i c  Co., 

P h i l a d e l p h i a ,  i s  p r o v i d i n g  t h e  f o r w a r d  a n d  a f t  h e a t - s h i e l d s  a n d  

d e c e l e r a t i o n  s t r u c t u r e  s y s t e m ,  i n c l u d i n g  p a r a c h u t e s ,  a s  wel l  a s  

s e r v i n g  as  b a l l o o n  d r o p  t e s t  c o o r d i n a t i n g  c o n t r a c t o r .  

- e n d  - 
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A I R B O R N E  OBSERVATORY YIELDS D A T A  FOR MAP OF O R I O N  NEBULA .. 
A map of  t h e  O r i o n  Nebu la ,  which d e m o n s t r a t e s  newly formed 

stars n o t  v i s i b l e  t o  t h e  naked  e y e ,  h a s  been  c rea ted  by 

s c i e n t i s t s  u s i n g  i n f r a r e d  data  o b t a i n e d  f rom NASA's Gerard P .  

K u i p e r  A i r b o r n e  O b s e r v a t o r y .  - 
These stars h a v e  b e e n  u n d e r  s t u d y  by i n f r a r e d  a s t r o n o m e r s  

s i n c e  t h e i r  d i s c o v e r y  some 15 y e a r s  ago. T o t a l  power o u t p u t  of  

t h i s  g r o u p  of  v e r y  young s t a r s  i s  more t h a n  100 ,000  times t h e  

power of o u r  s u n ,  i n f r a r e d  o b s e r v a t i o n s  have  shown. 

The  most r e c e n t  i n f r a r e d  o b s e r v a t i o n s  were made by a team of 

a s t r o n o m e r s ,  l e d  by D r .  Michael Werner of N A S A ' s  A m e s  Research 

C e n t e r ,  u s i n g  t h e  K u i p e r ' s  91.5-cm. ( 3 6 - i n . )  t e l e s c o p e .  A m e s  

o p e r a t e s  t h e  K u i p e r  A i r b o r n e  O b s e r v a t o r y  a s  a n a t i o n a l  research 

f a c i l i t y  . 
The map shows how t h e  n e b u l a  would a p p e a r  t h r o u g h  a l a r g e  

t e l e s c o p e  s e n s i t i v e  t o  i n f r a r e d .  The i n f r a r e d  image was 

s u p e r i m p o s e d  on a b l ack -and-whi t e  p h o t o g r a p h  p r o v i d e d  by t h e  

U n i v e r s i t y  of C a l i f o r n i a ' s  L i c k  O b s e r v a t o r y .  

(more)  
J u n e  15 ,  1982  
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The stars,  which  formed w i t h i n  t h e  l a s t  100 ,000  y e a r s  (llnew" 

i n  a s t r o n o m i c a l  terms) ,  a re  loca ted  a t  t h e  peak  of i n f r a r e d  

e m i s s i o n ,  i n  t h e  c e n t r a l  r e g i o n  of t h e  d e n s e  c l o u d  of d u s t  and  

gas  o u t l i n e d  by t h e  d i s t r i b u t i o n  of i n f r a r e d  e m i s s i o n .  

The newly formed stars c o r r e s p o n d  w i t h  a b r i g h t  s p o t  ( s e e n  

a s  p a l e  g r a y - b l u e  and  l i g h t  p u r p l e )  t o  t h e  u p p e r  r i g h t  o f  t h e  

c l u s t e r  of  b r i g h t  v i s i b l e  stars n e a r  t h e  c e n t e r  o f  t h e  image. 

The  v i s i b l e  s tars (known as  t h e  Trapez ium c l u s t e r )  h e a t  a n d  

e x c i t e  t h e  gas i n  t h e  n e b u l a ,  which c a n  be s e e n  g lowing  on  l o n g e r  

e x p o s u r e  p h o t o g r a p h s .  

The new s t a r s ,  which a r e  h i d d e n  t o  t h e  e y e  by t h e  c l o u d  of  

d u s t  a n d  g a s ,  formed when a p o r t i o n  o f  t h e  c l o u d  c o l l a p s e d  u n d e r  

i t s  own g r a v i t y .  They a r e  d e t e c t a b l e  i n  t h e  i n f r a r e d  b e c a u s e  

t h e y  h e a t  t h e  s u r r o u n d i n g  d u s t  which re-radiates  t h e i r  power a s  

i n f r a r e d  or "heat" r a d i a t i o n .  R e c e n t  o b s e r v a t i o n s  a t  i n f r a r e d  

and  r a d i o  w a v e l e n g t h s  o f  t h e  g a s  i n  t h e  v i c i n i t y  o f  t h e  c l u s t e r  

have  shown t h a t  i t  i s  i n  a s t a t e  of v i o l e n t  m o t i o n ,  s t i r r e d  u p  by 

t h e  t r emendous  e n e r g y  i n p u t  from t h e  r e c e n t l y  formed stars. 

These  m o t i o n s  w i l l  i n e v i t a b l y  l e a d  t o  t h e  d i s s i p a t i o n  o f  t h e  

c l o u d  w i t h i n  which t h e  s tars  formed.  The stars w i l l  emerge many 

y e a r s  i n  t h e  f u t u r e  t o  become v i s i b l e  t o  t h e  e y e ,  j o i n i n g  t h e  

n e a r b y  Trapez ium c l u s t e r  t o  c rea te  a n  e v e n  l a rge r  and  more 

s p e c t a c u l a r  Or ion  Nebula .  

O r i o n ,  a c o n s t e l l a t i o n  on  t h e  e q u a t o r  e a s t  of T a u r u s ,  i s  

r e p r e s e n t e d  o n  char t s  by t h e  f i g u r e  of  a h u n t e r  w i t h  b e l t  a n d  

sword.  The n e b u l a ,  loca ted  n e a r  t h e  m i d d l e  s t a r  of O r i o n ' s  

sword ,  i s  1 ,500  l i g h t  y e a r s  f rom E a r t h  -- one  of t h e  c l o s e s t  

(more)  
J u n e  15 ,  1982 
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known r e g i o n s  i n  t h e  g a l a x y  where stars a r e  f o r m i n g  a t  t h e  

p r e s e n t  epoch .  

The  K u i p e r  A i r b o r n e  O b s e r v a t o r y  i s  a Lockheed C-141 

S t a r l i f t e r  a i r c r a f t ,  e q u i p p e d  w i t h  a 91.5-cm. ( 3 6 - i n . )  a p e r t u r e  

C a s s e g r a i n - t y p e  r e f l e c t o r  t e l e s c o p e  which  i s  i n s t a l l e d  i n  a n  open 

c a v i t y  recessed i n t o  t h e  p o r t  s i d e  o f  t h e  a i r c r a f t  i m m e d i a t e l y  

ahead o f  t h e  wing. The t e l e s c o p e  c a n  b e  moved i n  f l i g h t  o v e r  a n  

e l e v a t i o n  r a n g e  of 35 t o  75  d e g r e e s .  I t  i s  capable  of t r a c k i n g  

c e l e s t i a l  o b j e c t s  t o  a n  a c c u r a c y  of l e s s  t h a n  two a r c  s e c o n d s  by 

u s e  o f  p r e c i s i o n  g y r o s c o p e s  and  a n  a c t i v e  d i g i t a l  t r a c k i n g  

s y s t e m .  

The  team o f  s c i e n t i s t s  a b o a r d  t h e  K u i p e r  i n c l u d e d  

a s t r o n o m e r s  from C a l i f o r n i a  I n s t i t u t e  of  Techno logy ,  U n i v e r s i t y  

of Hawaii and  t h e  U n i t e d  Kingdom I n f r a r e d  Telescope. Color 

v e r s i o n  o f  t h e  i n f r a r e d  map was c rea ted  by A l l a n  Meyer,  t r acke r -  

o p e r a t o r  f o r  t h e  K u i p e r  A i r b o r n e  O b s e r v a t o r y .  

# f # B a 
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N A S A  A m e s  w i l l  h o l d  a b r i e f i n g  on  T h u r s d a y ,  J u n e  17  a t  1 O : O O  
a.m. on t h e  l i k e l i h o o d  o f  t h e  P i o n e e r s '  f i n d i n g  a g i a n t  t e n t h  
p l a n e t  o r  d a r k  s t e l l a r  companion t o  t h e  Sun. 

A s  P i o n e e r  10 a p p r o a c h e s  t h e  o r b i t  of  o u r  o u t e r m o s t  p l a n e t ,  
c u r r e n t  c e l e s t i a l  mechan ics  a n a l y s e s  show t h a t  P i o n e e r s  10 a n d  
1 1 ,  on o p p o s i t e  s i d e s  o f  t h e  s o l a r  s y s t e m ,  a r e  u n i q u e l y  f i t t e d  t o  
l o c a t e  s u c h  a f a r  o u t e r  s o l a r  s y s t e m  body.  R e c e n t  f i n d i n g s  on 
t h e  mass o f  P l u t o  and  s y s t e m m a t i c  v a r i a t i o n s  i n  t h e  o r b i t s  o f  
Uranus and  Neptune  s t r o n g l y  s u g g e s t  t h e  p r e s e n c e  o f  some t y p e  of 
o u t e r  body--a s o l a r  companion ,  a g i a n t  f a r  o u t e r  p l a n e t ,  o r  e v e n  
a b l a c k  h o l e .  

F o r  t e l e v i s i o n ,  TV t a p e s  o f  t h e  p l a n e t s ,  t h e  P i o n e e r s ,  and  
o t h e r  c e l e s t i a l  o b j e c t s  w i l l  b e  a v a i l a b l e ,  a s  we l l  as a P i o n e e r  
model and  p i c t u r e s  o f  t h e  p l a n e t s .  

N e w s  p e o p l e  p l a n n i n g  t o  a t t e n d  s h o u l d  come t o  t h e  NASA g a t e  
of  M o f f e t t  F i e l d  and  w i l l  b e  d i r e c t e d  from t h e r e  t o  t h e  B u i l d i n g  
245 a u d i t o r i u m .  

' 7  .- 
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NEW TECHNIQUE T R A I N S  A I R L I N E  CREWS TO MANAGE PROBLEMS 

Modern d e v e l o p m e n t s  i n  f l i g h t  s i m u l a t i o n  h a v e  made p o s s i b l e  

t h e  d e s i g n  of  a u n i q u e  t r a i n i n g  exerc ise  f o r  a i r l i n e  crews. 

C a l l e d  L i n e - O r i e n t e d  F l i g h t  T r a i n i n g  (LOFT), t h e  t r a i n i n g  

t e c h n i q u e  c o m b i n e s  a n  a d v a n c e d  a i r c r a f t  s i m u l a t o r  w i t h  a h i g h l y  

s t r u c t u r e d  s c r i p t  t o  s i m u l a t e  a t o t a l  o p e r a t i o n a l  e n v i r o n m e n t  for 

f l i g h t  crews. 

T h e s e  r e a l i s t i c  s i m u l a t i o n s  g i v e  p i l o t  a n d  crew t h e  f e e l i n g  

of a c t u a l l y  f l y i n g  a m i s s i o n ,  p r o v i d i n g  a n  o p p o r t u n i t y  f o r  them 

t o  d e a l  w i t h  p r o b l e m s  which  m i g h t  a r i s e  i n  f l i g h t .  

h a s  b e e n  found s u p e r i o r  t o  t h e  p r a c t i c e  o f  d i s c r e t e  maneuvers .  

The  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  (FAA) h a s  recommended 

t h a t  t h i s  s p e c i f i c  t r a i n i n g  p rogram become p a r t  o f  a l l  a i r l i n e  

t r a i n i n g  p rograms .  G u i d e l i n e s  f o r  L i n e - O r i e n t e d  F l i g h t  T r a i n i n g  

were p u t  t o g e t h e r  by N A S A  A m e s  Research C e n t e r  a v i a t i o n  

p s y c h o l o g i s t s  D r .  John  K .  L a u b e r  a n d  D r .  H .  C l a y t o n  F o u s h e e  f rom 

ma te r i a l s  d e v e l o p e d  a t  a n  Ames-hosted workshop i n  1 9 8 1  which  

i n v o l v e d  FAA, i n d u s t r y  a n d  N A S A  r e p r e s e n t a t i v e s .  

The  t e c h n i q u e  

1 

(more) 
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T h e s e  g u i d e l i n e s  now h a v e  b e e n  i n c o r p o r a t e d  i n t o  t h e  FAA 

r e c o m m e n d a t i o n s ,  d i s t r i b u t e d  t o  a l l  t r a i n i n g  p e r s o n n e l  from 

U n i t e d  S t a t e s  a n d  f o r e i g n  c a r r i e r s .  

A e r o n a u t i c a l  research i s  a c o n t i n u i n g  f o c u s  of w o r k  a t  t h r e e  

NASA c e n t e r s :  A m e s ;  L a n g l e y  Research C e n t e r  Hampton, Va.; a n d  

L e w i s  Research C e n t e r  i n  C l e v e l a n d .  

L i n e - O r i e n t e d  F l i g h t  T r a i n i n g  i n v o l v e s  a c o m p l e t e  crew 

work ing  t h r o u g h  s i m u l a t e d  real-world i n c i d e n t s  u n f o l d i n g  i n  r e a l  

time. Consequences  o f  crew d e c i s i o n s  a n d  a c t i o n s  d u r i n g  a 

s e s s i o n  a c c r u e  a n d  i m p a c t  t h e  r e s t  of  t h e  t r i p  i n  a r e a l i s t i c  

manner .  

T h i s  s e n s e  o f  real ism,  t h e  mos t  i m p o r t a n t  a spec t  o f  t h e  

t r a i n i n g  p r o g r a m ,  i s  a c h i e v e d  by c o n s t r u c t i n g  s c e n e s  w i t h  g r e a t  

a t t e n t i o n  t o  d e t a i l .  The  more r e a l i s t i c  t h e  s i t u a t i o n ,  t h e  

fas ter  crews s t a r t  t h i n k i n g  a n d  r e a c t i n g  a s  i f  t h e y  were 

c o n d u c t i n g  a n  a c t u a l  l i n e  t r i p .  

P i l o t s  h a v e  n o t e d  t h a t  i n  a w e l l - c o n d u c t e d  L i n e - O r i e n t e d  

F l i g h t  T r a i n i n g  s c e n a r i o ,  t h e y  v i r t u a l l y  f o r g o t  t h e y  were i n  a 

s i m u l a t o r .  I n  some cases  s i m u l a t i o n  was s o  r e a l  crews a c t u a l l y  

s h i n e d  f l a s h l i g h t s  o n  t h e  w i n d s h i e l d  t o  l o o k  f o r  i ce .  

S u c h  r e a l i s t i c  s c e n a r i o s  r e q u i r e d  t h e  d e v e l o p m e n t  of 

a d v a n c e d  s i m u l a t o r s  t h a t  c o u l d  p r o v i d e  o p e r a t i o n  a n d  h a n d l i n g  

q u a l i t i e s  r e c o g n i z a b l e  a s  t h o s e  o f  a s p e c i f i c  a i r p l a n e .  They  

r e q u i r e d  s i m u l a t i o n  of  g r o u n d  f a c i l i t i e s ,  n a v i g a t i o n a l  a i d s  a n d  

a i r p o r t s ,  as  wel l  a s  v i s u a l  s y s t e m s  c a p a b l e  of p r o d u c i n g  

r e a l i s t i c  v i s u a l  c u e s .  

The p rogram p r o v i d e s  t r a i n i n g  i n  judgmen t  a n d  d e c i s i o n -  

making .  P r o b l e m s  a r e  p r e s e n t e d  which  h a v e  n o  s i n g l e  a c c e p t a b l e  

(more) 
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solution, forcing crews to think about ways they make decisions 

under pressure. Errors are expected. Line-Oriented Flight 

Training is an exercise in the management of human error, not a 

checking program in which errors are unacceptable. 

NASA's involvement with the training program began with an 

experiment carried out at Ames in 1976 by H.P. Ruffell Smith, a 

British researcher who wanted to study human factors in aircraft 

operations. 

Ruffell Smith used a training simulator together with 

carefully structured, detailed trip scenarios to expose crews to 

a specific set of operational problems similar to what they might 

encounter during scheduled line operations. 

The study was designed specifically for human factors 

research, but implications for training soon became obvious to 

researchers. In fact, volunteer crews who participated often 

noted training benefits of the experiment. 

At about the same time, Northwest Orient Airlines asked the 

FAA for permission to try a new type of training which involved 

full-mission simulations. The FAA granted permission, and after 

noting the success of the Northwest program, suggested other 

airlines try this type of training. More recently, the FAA has 

recommended that a LOFT-style program be part of every airline's 

training system. 

NASA's aviation psychologists study the interaction between 

flight crews, air traffic control and aircraft under the Man- 

Vehicle Systems Research Division of the Ames Life Sciences 

Directorate. 

7 '  
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Ga l i l eo  P r o b e  B a l l o o n  Drop T e s t  S u c c e s s f u l  

NASA p r o j e c t  s c i e n t i s t s  s t u d y i n g  p r e l i m i n a r y  d a t a  r e c e i v e d  

from S a t u r d a y ' s  ( J u l y  17 )  G a l i l e o  a t m o s p h e r e  p r o b e  s p a c e c r a f t  

t e s t  ove r  W h i t e  S a n d s  Missile Range s a y  t h e  p rogram was 

s u c c e s s f u l .  * 

Dropped from a b a l l o o n  f l y i n g  97 ,000  f e e t  a b o v e  t h e  range 

t h e  G a l i l e o  p r o b e  i m p a c t e d  a t  10:25 a.m., a b o u t  e i g h t  miles s o u t h  

of t h e  W h i t e  S a n d s  S p a c e  H a r b o r  ( f o r m e r l y  N o r t h r u p  S t r i p )  c o n t r o l  

tower. I t  had  b e e n  a i r b o r n e  f o r  a b o u t  f o u r  h o u r s  a f t e r  l a u n c h  

from Roswell ,  N . M . ,  some 120 miles eas t  of t h e  i m p a c t  p o i n t .  

The  b a l l o o n - d r o p  p r o b e  t e s t  o r i g i n a l l y  h a d  b e e n  s c h e d u l e d  

f o r  e a r l y  l a s t  month ,  b u t  a c o m b i n a t i o n  of u n f a v o r a b l e  w e a t h e r ,  

t e c h n i c a l  p r o b l e m s  a n d  r a n g e  s c h e d u l i n g  d e l a y e d  t h e  o p e r a t i o n  

u n t i l  last weekend. 

Gal i l eo  p r o j e c t  manager  J o e l  S p e r a n s  of A m e s  Research 

C e n t e r ,  Moun ta in  V i e w ,  C a l i f o r n i a ,  r e p o r t s  a q u i c k  look a t  on- 

b 'oard camera d a t a  i n d i c a t e s  t h e  p r o b e ' s  e n t i r e  d e s c e n t  s e q u e n c e  
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worked p r o p e r l y .  H e  s a i d  t h e  s u c c e s s f u l  t e s t  was a major 

m i l e s t o n e  i n  t h e  d e v e l o p m e n t  of t h e  a t m o s p h e r e  p r o b e  s p a c e c r a f t  

d e s i g n e d  t o  s a m p l e  t h e  p l a n e t  J u p i t e r ' s  a t m o s p h e r e  i n  1989.  

He i n d i c a t e d  s e v e r a l  w e e k s  w i l l  b e  r e q u i r e d  t o  a n a l y z e  a l l  

tke d a t a  r e c e i v e d ,  i n c l u d i n g  t h e  y e t - t o - b e  p r o c e s s e d  g r o u n d  b a s e d  

e lectronic  a n d  o p t i c a l  d a t a .  

The  main  p a r a c h u t e  d i d  o p e n  s l o w l y ,  b u t  a c c o r d i n g  t o  

S p e r a n s ,  t h e  one-second d i s c r e p a n c y  p r o b a b l y  w i l l  b e  no 

p rob lem.  A l t h o u g h  t h e  d a t a  r e c e i v e d  h a s  y e t  t o  u n d e r g o  a 

c o m p l e t e  s t u d y ,  t h e  p r o j e c t  manager  s a i d  no  f u t u r e  t e s t s  a r e  

pl.anned. 
. . )  

An A m e s  research spokesman i n d i c a t e d  a l l  t h e  s u b - s y s t e m s  of 

t h e  G a l i l e o  p r o b e  w i l l  b e  i n t e g r a t e d  a n d  t e s t e d  i n  1983,  a n d  t h e  

s y s t e m  r e a d y  f o r  l a u n c h  i n  1985. 

I f  t h i s  time t a b l e  i s  k e p t ,  t h e  p r o b e  w i l l  r e a c h  t h e  p l a n e t  - 

i n  1989 and  f l y  100 miles down i n t o  t h e  a t m o s p h e r e  o f  t h e  g i a n t  

p l a n e t .  I t  is s l a t e d  t o  p e n e t r a t e  J u p i t e r ' s  s w i r l i n g  c l o u d s  a n d  

in t h e  p r o c e s s  e x p e r i e n c e  a p r e s s u r e  l e v e l  20 times h i g h e r  t h a n  

t h a t  o n  E a r t h ' s  s u r f a c e .  

The  p r o b e  w i l l  b e  t h e  f i r s t  d i r e c t  s a m p l i n g  of t h e  

a t m o s p h e r e  of a n y  o u t e r  p l a n e t .  A c c o r d i n g  t o  t h e  A m e s  spokesman,  

s c i e n t i s t s  a r e  e x t r e m e l y  c u r i o u s  a b o u t  t h e  c o m p o s i t i o n  o f  

J u p i t e r ' s  a t m o s p h e r e  f o r  w h a t  i t  t e l l s  a b o u t  t h e  s o l a r  s y s t e m  a n d  

a b o u t  J u p i t e r  i t s e l f .  

Detachment  1 ,  A i r  F o r c e  G e o p h y s i c s  L a b o r a t o r y ,  a s s i g n e d  a t  

-7 



, 

-3- 

Holloman Air F o r c e  Base, l a u n c h e d  t h e  5.14 m i l l i o n  c u b i c  f o o t  

c a p a c i t y  ca r r i e r  b a l l o o n  from Roswell a t  a b o u t  6:25 a.m. J u l y  17. 

F o u r  h o u r s  l a t e r  t h e  G a l i l e o  p r o b e  was d r o p p e d  o v e r  t h e  

Army's s p r a w l i n g  missile r a n g e  where  camera e q u i p p e d  t e l e s c o p e s  

a n d  r a d a r  r e c o r d e d  t h e  p r o b e ' s  s e p a r a t i o n  f r o m  t h e  b a l l o o n  a n d  

t h e  d e p l o y m e n t  of  i t s  p a r a c h u t e  s y s t e m .  

F o l l o w i n g  s e p a r a t i o n  from t h e  b a l l o o n ,  t h e  Ga l i l eo  

d e c e l e r a t i o n  m o d u l e ' s  p i l o t  c h u t e  d e p l o y e d ,  removed t h e  a f t  h e a t  

s h i e l d  and  e x t r a c t e d  t h e  l a r g e  main p a r a c h u t e  a s  programmed. 

The  r e m a i n d e r  of t h e  d e c e l e r a t i o n  module ( h e a t  s h i e l d  a n d  

a e r o s h e l l  s t r u c t u r e )  e x p e r i e n c e d  a n o m i n a l  s e p a r a t i o n  from t h e  

d e s c e n t  module.  NASA o f f i c i a l s  s a i d  some b a l l a s t  i n  t h e  b a l l o o n -  

b o r n e  t e s t  f a i l e d  t o  s e p a r a t e  from t h e  d e s c e n t  module  d u r i n g  t h e  

t e s t ,  however ,  t h i s  p o s e s  no  p r o b l e m  d u r i n g  t h e  d e s c e n t  t o  

J u p i t e r .  - 

As d e c e l e r a t i o n  a n d  d e s c e n t  modu les  s e p a r a t e d  from t h e  

b a l l o o n ,  b o t h  e x p e r i e n c e d  s p e e d s  a n d  d e c e l e r a t i o n  p r e s s u r e s  

v i r t u a l l y  i d e n t i c a l  t o  t h o s e  e x p e c t e d  t o  be  e n c o u n t e r e d  i n  

J u p i t e r ' s  a t m o s p h e r e .  

J u l y  30, 1982 

-end- 
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NASA STUDIES V O L C A N I C  C L O U D  FOR ITS  EFFECTS ON WEATHER 

NASA c e n t e r s  i n  V i r g i n i a  a n d  C a l i f o r n i a ,  u s i n g  t h e  l a t e s t  

e l e c t r o n i c  s e n s i n g  s y s t e m s ,  a r e  s t u d y i n g  a w i d e s p r e a d  a t m o s p h e r i c  

g a s  a n d  d u s t  c l o u d  spewed f rom a Mexican  v o l c a n o  t o  d e t e r m i n e  i t s  

p o t e n t i a l  e f f e c t s  o n  g l o b a l  weather p a t t e r n s .  

The g i a n t  c l o u d ,  t h r o w n  i n t o  t h e  s t r a t o s p h e r e  by t h e  E l  

C h i c h o n  e r u p t i o n  i n  March  a n d  A p r i l ,  now c o v e r s  much o f  t h e  

N o r t h e r n  Hemisphe re .  However ,  because o f  t h e  n a t u r a l  v a r i a n c e  

a n d  c o m p l e x i t y  of w o r l d w i d e  c l imate  p a t t e r n s ,  a n y  e f f e c t s  t h e  

c l o u d  m i g h t  h a v e  would  o n l y  become a p p a r e n t  i n  r e t r o s p e c t  a f t e r  

s c i e n t i s t s  h a v e  examined  c u r r e n t  w e a t h e r  p a t t e r n s .  

Data g a t h e r e d  a b o u t  t h e  c l o u d  now w i l l  p r o v i d e  t h e  

i n f o r m a t i o n  base f o r  l a t e r  c o r r e l a t i o n  b e t w e e n  c u r r e n t  weather 

c h a n g e s  a n d  t h e  c l o u d ' s  movements  a n d  d e n s i t y  d u r i n g  t hose  

-more- 
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weather c h a n g e s .  The c l o u d  s t u d i e s  a r e  p a r t  of N A S A ' s  A e r o s o l  

Cl imat ic  E f f e c t s  Program. T h i s  o n g o i n g  e x a m i n a t i o n  of t h e  

a t m o s p h e r i c  e f f e c t s  of g a s e o u s  d i s c h a r g e s  i s  c o o r d i n a t e d  by  

Dr. James P o l l a c k  of N A S A ' s  A m e s  R e s e a r c h  Center ,  Mounta in  V i e w ,  

C a l i f . ,  a n d  D r .  M .  P a t r i c k  M c C o r m i c k  head  of  t h e  Aerosol  R e s e a r c h  

Branch  a t  L a n g l e y  R e s e a r c h  C e n t e r ,  Hampton, Va. 

To s t u d y  t h e  c l o u d ,  N A S A  i s  u s i n g  s a t e l l i t e s ,  U-2 a i r c r a f t  

and  L I D A R  ( L i g h t  D e t e c t i o n  a n d  R a n g i n g ) .  

" T h i s  new s t r a t o s p h e r i c  i n j e c t i o n  r e p r e s e n t s  a once-in-a- 

l i f e t i m e  c h a n c e  t o  t e s t  v a r i o u s  p h y s i c a l  mode l s  t h a t  p r e d i c t  

d i s p e r s i o n ,  t e m p e r a t u r e  c h a n g e ,  a n d  dynamic  a n d  p h o t o c h e m i c a l  

c h a n g e s , "  s a i d  M c C o r m i c k .  "It's an amaz ing  s e t  o f  da ta .  We h a v e  

n e v e r  o b s e r v e d  t h i s  amount of mater ia l  o r  a t  t h e s e  h e i g h t s  from 

p a s t  e r u p t  i o n s .  

The c l o u d  i s  a m i x t u r e  of d u s t  and  s u l f u r i c  a c i d .  T h e  

s u l f u r i c  a c i d  w i l l  p r o v i d e  s p e c t a o u l a r  s u n s e t s  f o r  a few y e a r s  

a f t e r  a n  e r u p t i o n .  However, t h e  d u s t  s o o n  s e t t l e s  o u t .  S u l f u r  

d i o x i d e  from t h e  v o l c a n o  h a s  combined  w i t h  water t o  form s u l f u r i c  

a c i d ,  which  i s  h i g h l y  r e f l e c t i v e .  T h e s e  d r o p l e t s  r e m a i n  i n  t h e  

s t r a t o s p h e r e  f o r  a s  l o n g  a s  two y e a r s ,  a b s o r b i n g  t h e r m a l  e n e r g y  

from t h e  e a r t h ,  t h u s  warming t h e  s t r a t o s p h e r e ,  and  r e f l e c t i n g  

s u n l i g h t ,  t h u s  c o o l i n g  t h e  a t m o s p h e r e  be low.  

S a t e l l i t e  measu remen t s  revea led  s u b s t a n t i a l  amoun t s  of 

s u l f u r  d i o x i d e  i n  t h e  e r u p t i o n  c l o u d .  Some g a s e s  may y e t  r e m a i n ,  

s o  i t  c o u l d  c o n t i n u e  t o  grow a s  well  a s  s p r e a d .  

C o o l i n g  a t t r i b u t e d  t o  v o l c a n i c  c l o u d s  h a s  had  dramatic  

r e s u l t s  o n  o c c a s i o n  i n  t h e  p a s t .  An e r u p t i o n  i n  I n d o n e s i a  i n  

-more- 
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1815 c a u s e d  summer s n o w f a l l  i n  N e w  E n g l a n d  i n  1816 ,  w h i c h  became 

known a s  t h e  y e a r  w i t h o u t  a summer. I t  is  n o t  known now w h e t h e r  

t h e  E l  Ch ichon  c l o u d  is  a s  l a r g e  o r  as  p o t e n t i a l l y  d i s r u p t i v e .  

LIDAR, mounted i n  a s p e c i a l l y  e q u i p p e d  Lockheed  E lec t r a  

a i r c r a f t ,  s h o o t s  l aser  p u l s e s  i n t o  t h e  a tmosphe re  a n d  r e c e i v e s  

r e f l e c t i o n s  b a c k ,  " p a i n t i n g ' v  t h e  s p a t i a l  and  v e r t i c a l  e x t e n t  o f  

t h e  c l o u d  l a y e r s  a b o v e  t h e  a i r c r a f t .  

LIDAR f l i g h t s  made J u l y  8 t o  1 3  r e v e a l e d  s e v e r a l  s e p a r a t e  

l a y e r s  o f  ma te r i a l ,  t h e  t o p  o n e  r e a c h i n g  a s  h i g h  a s  33 k i l o m e t e r s  

( 2 0  m i l e s ) .  T h e  m e a s u r e m e n t s ,  w h i c h  c o n f i r m e d  e a r l i e r  N O A A  

f i n d i n g s ,  a l s o  showed t h a t  t h e  v o l c a n o  p u t  a s  much a s  50  times 

(500  t imes i n  l o c a l i z e d  a r eas )  t h e  n o r m a l  amount  of a e r o s o l s  i n t o  

t h e  u p p e r  a t m o s p h e r e ;  t h a t  t h e  l a y e r s  h a v e  s p r e a d  t o  d i f f e r e n t  

l a t i t u d e s ,  d e p e n d i n g  o n  a l t i t u d e ;  a n d  t h a t  s u n l i g h t  r e a c h i n g  

d i f f e r e n t  p a r t s  o f  t h e  e a r t h ' s  s u r f a c e  c o u l d  b e  r e d u c e d  by a t  

l e a s t  s e v e r a l  p e r c e n t .  

U-2 f l i g h t s  were c o n d u c t e d  i n  May a n d  J u l y  f rom A m e s  

Research C e n t e r .  The  J u l y  f l i g h t s  a t  h i g h  a l t i t u d e s  a l o n g  t h e  

c o a s t  o f  Baja C a l i f o r n i a  h a v e  shown t h a t  t h e  c l o u d  i s  

p r e d o m i n a n t l y  composed of  s u l f u r i c  a c i d  d r o p l e t s  a b o u t  o n e - t e n -  

t h o u s a n d t h  of  a n  i n c h  i n  diameter.  

While  s c i e n t i s t s  b e l i e v e  a n y  c l i m a t i c  c h a n g e s  c a u s e d  by t h e  

c l o u d  w i l l  b e  s u b t l e ,  c l i m a t i c a l l y  s e n s i t i v e  r e g i o n s  may b e  

a f f ec t ed  more n o t i c e a b l y  i n  t h e  s h o r t  term. 

S t r a t o s p h e r i c  h e a t i n g  c o u l d  be  t h e  f i r s t  e f f e c t  o b s e r v e d .  

T h e  c l o u d  is a b s o r b i n g  thermal  r a d i a t i . o n ,  w h i c h  c o u l d  r a i s e  t h e  

s t r a t o s p h e r e ' s  t e m p e r a t u r e  by  a s  much as  5 d e g r e e s  o r  more. The  

-more- 
Augus t  3 ,  1982  

T '  



4 

c l o u d  is  a l s o  r e d u c i n g  t h e  amount of so la r  e n e r g y  r e a c h i n g  t h e  

g r o u n d .  

D r .  B r i a n  Toon, a n  a t m o s p h e r i c  p h y s i c i s t  a t  A m e s ,  s a i d  t h a t  

t h e  most l i k e l y  e f f ec t  o f  t h e  c l o u d  c o u l d  b e  a g r a d u a l  

t e m p e r a t u r e  r e d u c t i o n  o f  o n e  h a l f  t o  1 degree F a h r e n h e i t  i n  t h e  

N o r t h e r n  Hemisphere  o v e r  t h e  n e x t  two y e a r s .  

S u c h  a t e m p e r a t u r e  r e d u c t i o n  would  b e  s i g n i f i c a n t ,  b u t  

n o r m a l  a t m o s p h e r i c  v a r i a t i , o n s  c o u l d  m a s k  o r  a c c e n t u a t e  t h e  

c h a n g e  

D i f f e r e n t i a l  a t m o s p h e r i c  h e a t i n g  i n  areas t t shadedt t  by t h e  

c l o u d  m i g h t  a l s o  h a v e  s i g n i f i c a n t  e f fec ts .  V a r i o u s  m e a s u r e m e n t s  

a l r e a d y  s u g g e s t  a b o u t  a 5 percent r e d u c t i o n  i n  s u n l i g h t  i n  t h e  

t r o p i c s  from t h e  C h u d ,  a s i g n i f i c a n t  hea t  l o s s .  

With  t h e  i n s t r u m e n t s  a v a i l a b l e  t o d a y ,  s c i e n t i s t s  hope t o  

g a i n  a much b e t t e r  u n d e r s t a n d i n g  of t h e  e f f e c t s  of s u c h  c l o u d s  

t h a n  was p o s s i b l e  i n  t h e  p a s t .  One s u s p e c t e d  e f f e c t  o b s e r v e d  

d e c a d e s  ago is  a p o s s i b l e  l i n k  b e t w e e n  v o l c a n i c  c l o u d s  a n d  e a r l y  

f r o s t s  f o r  t h e  two y e a r s  f o l l o w i n g  a l a r g e  e r u p t i o n  -- a 

p o t e n t i a l l y  s i g n i f i c a n t  o b s e r v a t i o n  f o r  h i g h - l a t i t u d e  areas w i t h  

s h o r t  g r o w i n g  s e a s o n s .  

However, NASA s c i e n t i s t s  a re  n o t  p r e d i c t i n g  a n  e a r l y  f r o s t  

OF a sho.rten.ed g r o w i n g  s e a s o n  o r  any d i r e  o c c u r r e n c e s .  

S c i e n t i s t s  estimate t h e  c l o u d  is 3.6 km ( 6  m i . )  t h i c k ,  on  

a v e r a g e ,  a n d  b e t w e e n  2 1  t o  33 km ( 1 1  t o  18 m i . )  i n  a l t i t u d e .  I t  

appears t o  girdle t h e  e a r t h  o v e r  more t h a n  30 d e g r e e s  of 

l a t i t u A e ,  from south OB t h e  equa toG t o  a s  f a r  n o r t h  a s  J a p a n  a n d  

across  t h e  U n i t e d  S t a t e s - M e x i c a n  b o r d e r .  T-he c l o u d  w i l l  s p r e a d  

-m.ore- 
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o v e r  t h i s  c o u n t r y  a n d  E u r o p e  d u r i n g  t h e  coming  m o n t h s  a n d  s h o u l d  

e v e n t u a l l y  c o v e r  t h e  e n t i r e  E a r t h .  T h e  c l o u d  s h o u l d  remain o v e r  

t h e  E a r t h  f o r  t h e  n e x t  two y e a r s ,  t h o u g h  i t  w i l l  b e  g r a d u a l l y  

d i s s i p a t e d .  

The  c l o u d ' s  lower l a y e r s  move g e n e r a l l y  west t o  e a s t ,  b u t  

wind s h e a r s  h i g h  i n  t h e  a t m o s p h e r e  are  moving  t h e  t o p  l a y e r s  i n  

t h e  o p p o s i t e  d i r e c t i o n .  S e v e r a l  l a y e r s ,  h o w e v e r ,  a r e  " s l o s h i n g  

a r o u n d , 1 t  a c c o r d i n g  t o  McCormick, b e c a u s e  o f  v a r y i n g  w i n d s .  

I 1 E v e n t u a l l y ,  a l l  t h e  l a y e r s  w i l l  b e  u b i q u i t o u s , 1 1  McCormick 

s a i d ,  "smeared o u t  o v e r  most o f  t h e  g l o b e ,  w i t h  h i g h e r  

c o n c e n t r a t i o n s  i n  t h e  N o r t h e r n  H e m i s p h e r e . "  

N A S A  U - 2  a i r c r a f t  h a v e  f l o w n  i n  t h e  c l o u d  as h i g h  a s  18 ,300  

meters ( 6 0 , 0 0 0  f e e t )  a n d  r e p o r t e d  t h a t ,  by  c o n t r a s t ,  t h e  1980 

M t .  S t .  H e l e n s  c l o u d  c o u l d  e a s i l y  b e  s e e n  a n d  d i s s i p a t e d  i n  a few 

d a y s .  

F o r  a v o l c a n o ' s  h i g h - f l o a t i n g  mater ia l  t o  h a v e  a n  e f f e c t  o n  

e a r t h ' s  t e m p e r a t u r e ,  McCormick s a i d  t h e r e  mus t  b e  two  c o n d i t i o n s :  

I lThe re  m u s t  b e  a l o t  of ma te r i a l ,  a n d  i t  m u s t  s t a y  a r o u n d  a long 

t ime b e c a u s e  t h e  E a r t h ' s  s u r f a c e ,  e x p e c i a l l y  t h e  o c e a n s ,  h a v e  a 

l o t  o f  i n e r t i a . "  

" T h i s  i s  g o i n g  t o  be a p e r f e c t  case s t u d y  t o  c h e c k  

mathematical  m o d e l s  t h a t  e x i s t  o n  d i s t u r b a n c e s  i n  t e m p e r a t u r e  

c a u s e d  by  a n  u p p e r  a t m o s p h e r i c  l a y e r  of m a t e r i a l ,  models t h a t  

p r e d i c t  movement o f  m a t e r i a l  i n  t h e  u p p e r  a t m o s p h e r e ,  a n d  g e n e r a l  

c l imate  mode l s ,11  h e  c o n c l u d e d .  

S c i e n t i s t s  f r o m  N A S A ,  N O A A  a n d  s e v e r a l  u n i v e r s i t i e s  w i l l  

c o n t i n u e  t o  s t u d y  t h e  c l o u d  a s  i t  s p r e a d s .  

# #I # !I t 
A u g u s t  3 ,  1 9 8 2  
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N A S A  RESEARCH YIELDS INFORMATION ON HUMAN R H Y T H M  CYCLES 

S c i e n t i s t s  a t  N A S A ' s  A m e s  R e s e a r c h  C e n t e r  a r e  s t u d y i n g  t h e  

b o d y ' s  c i r c a d i a n  ( 2 4 - h o u r )  r h y t h m s  t o  p r e p a r e  f o r  e x t e n d e d  s p a c e  

m i s s i o n s ,  w h e r e  small  g r o u p s  of  p e o p l e  w i l l  b e  s u b j e c t e d  t o  

w e i g h t l e s s n e s s ,  r a p i d  s h i f t s  i n  l i g h t / d a r k  c u e s  a n d  s o c i a l  

i s o l a t i o n .  

A l l  t h r e e  of t hese  c o n d i t i o n s  h a v e  b e e n  f o u n d  s u f f i c i e n t  t o  

d i s r u p t  d a i l y  r h y t h m s ,  a c c o r d i n g  t o  N A S A ' s  D r .  Charles W i n g e t ,  a n  

A m e s  p h y s i o l o g i s t  who h a s  s t u d i e d  c i r c a d i a n  r h y t h m  i n  g r o u p s  

p l a c e d  i n  s o c i a l  i s o l a t i o n ,  i n  s h i f t  w o r k e r s  a n d  i n  humans  

s u b j e c t e d  t o  p r o l o n g e d  b e d r e s t  ( a  means  o f  s i m u l a t i n g  

w e i g h t l e s s n e s s  o n  E a r t h ) .  

U n d e r s t a n d i n g  t h e  e f f e c t s  of t h e s e  c o n d i t i o n s  i s  i m p o r t a n t ,  

W i n g e t  s a i d ,  b e c a u s e  s u c h  c o n d i t i o n s  o n  E a r t h  were a s s o c i a t e d  

w i t h  b o r e d o m ,  i r r i t a b i l i t y ,  n e g a t i v e  moods a n d  w i t h d r a w a l .  

C i r c a d i a n  d e s y n c h r o n o s i s  ( u p s e t t i n g  o f  2 4 - h o u r  body  r h y t h m s )  may 

a l s o  c a u s e  f a t i q u e ,  d e c r e a s e d  p e r f o r m a n c e ,  i n s o m n i a ,  a n x i e t y ,  

g a s t r o i n t e s t i n a l  a n d  o t h e r  p h y s i c a l  symptoms .  

A u g u s t  1 3 ,  1 9 8 2  
( m o r e )  

'1 .t 



2 

On E a r t h  most humans maintain a basic  24-hour  c y c l e ,  

u n d i s t u r b e d  u n t i l  a c r o s s i n g  of time z o n e s  ( j e t  l a g ) ,  a n  

a l t e r a t i o n  of  w o r k  h o u r b ,  o r  a l a t e  n i g h t  d i s r u p t s  t h e  c y c l e .  

Upse t  r h y t h m s  t h e n  c a u s e  problems w i t h  p h y s i c a l  h e a l t h ,  

e m o t i o n s ,  b e h a v i o r ,  s leep,  a l t e r e d  r e s p o n s e s  t o  m e d i c a t i o n  a n d  

decreased p e r f o r m a n c e .  Many p e o p l e  a r e  more s u s c e p t i b l e  t o  

c o l d s ,  v i r u s e s  and i n f e c t i o n s  when t h e i r  r h y t h m s  a r e  d i s r u p t e d .  

Headaches a n d  i n t e s t i n a l  d i s t u r b a n c e s  a r e  more common d u r i n g  

t hese  ti,mes. 

D a i l y  rhy thm9 a re  l i n k e d  t o  t h e  l i g h t / d a r k  cycle  of E a r t h ,  

which  sets these i n t e r n a l  r h y t h m s ,  Rhythms appear t o  be a 

n a t l i r a l  f u n c t i o n  of cell-formation c y c l e s  I n  t h e  body -- c a n c e r  

c e l l s  a r e  t h e  o n l y  c e l l s  which  d o n ' t  exhibit r h y t h m s .  

P u l s e  r a t e ,  b l o o d  pressure,  h e a r t  r a t e ,  t e m p e r a t u r e ,  k i d n e y  

f u n c t i o n ,  metabolism a n d  hormone s e c r e t i o n s  a l l  fo l l sw a p a t t e r n  

and  rhy thm.  ( T h e  f i r s t  three a re  lower a t  n i g h t .  T e m p e r a t u r e  is 

low i n  t h e  e a r l y  morn ing  and  h i g h  i n  t h e  l a t e  a f t e r n o o n ;  most 

p e o p l e  perform bes t  when t h e i r  t e m p e r a t u r e  i s  h i g h e s t  -- u s u a l l y  

a b o u t  3 p.m. Kidney f u n c t i o n  is  h i g h  d u r i n g  t h e  d a y  and  low a t  

n i g h t .  Metabolic a c t i v i t y  i s  h i g h e s t  a t  noon. A d r e n a l  rhy thms  

v a r y ,  b u t  a r e  h i g h e r  d u r i n g  e a r l y  s l e e p i n g  h o u r s . )  

Drugs a n d  a l c o h o l  a f f e c t  t h e  body d i f f e r e n t l y  a t  v a r i o u s  

times of d a y .  The  same amount o f  a l c o h o l  t a k e n  e a r l y  i n  t h e  

morning  w i l l  r e s u l t  i n  a h i g h e r  b l o o d - a l c o h o l  l e v e l  t h a n  i f  t a k e n  

a t  a b o u t  4 t o  5 p.m, -- t h e  o p t i m a l  time f o r  a l c o h o l  

c o n s u m p t i o n .  

(more) 
Augus t  13,  1982  
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M e d i c a t i o n s ,  l i k e  a l c o h o l ,  v a r y  i n  t h e i r  e f f ec t  d e p e n d i n g  o n  

t h e  time of d a y  a d m i n i s t e r e d .  An o r a l  d o s e  of a n t i h i s t a m i n e  

g i v e n  a t  7 a.m. w i l l  l a s t  15 t o  17 h o u r s ,  b u t  g i v e n  a t  7 p.m. 

w i l l  l a s t  j u s t  s i x  t o  e i g h t  h o u r s .  D i g i t a l i s  ( a  h e a r t  

m e d i c a t i o n )  h a s  twice t h e  e f f e c t  when g i v e n  a t  n i g h t .  

Drugs  c a n  be g i v e n  i n  lowered doses  i f  p r o p e r l y  t i m e d  -- 
e s p e c i a l l y  i m p o r t a n t  f o r  p o w e r f u l  c a n c e r  m e d i c i n e s  w i t h  s t r o n g  

s i d e  e f f e c t s .  A new f i e l d  of b i o l o g y ,  ca l l ed  c h r o n o p h a r m a c o l o g y ,  

was d e v e l o p e d  by  Winget  a n d  o t h e r s  t o  s t u d y  t h e  e f f e c t s  o f  d r u g s  

a d m i n i s t e r e d  a t  d i f f e r e n t  times of t h e  d a y .  

E m o t i o n a l  a n d  p s y c h i a t r i c  d i s o r d e r s  a r e  a l s o  assoc ia ted  w i t h  

u p s e t s  i n  c i r c a d i a n  rhythm.  E x p e r i m e n t a l  s u b j e c t s  h a v e  r e p o r t e d  

a d e e p  sense of d e p r e s s i o n  a n d  h o p e l e s s n e s s  w i t h i n  7 2  h o u r s  o f  a 

s h i f t  i n  c i r c a d i a n  p a t t e r n s .  Most i n d i v i d u a l s  r e a c t  t o  c i r c a d i a n  

d i s t u r b a n c e s  w i t h  l o w e r e d  self-esteem. 

P s y c h o l o g i c a l  p r o b l e m s  may b e  a s s o c i a t e d  w i t h  s l e e p  

d i f f i c u l t i e s ,  which  a r e  a s ide-effect  of c i r c a d i a n  d i s t u r b a n c e .  

When s l e e p  s t a g e s  a r e  a l t e r e d ,  t h e  i n d i v i d u a l  may s l e e p  f o r  a n  

a d e q u a t e  number o f  h o u r s  b u t  t h e  a l t e r e d  rhy thm o f  s l e e p  l e a v e s  

him u n r e f r e s h e d ,  l i s t less  a n d  v a g u e l y  u n c o m f o r t a b l e .  

I n  e x p e r i m e n t a l  s u b j e c t s ,  t e m p e r a t u r e  a n d  b r a i n  waves became 

a b n o r m a l  d u r i n g  c i r c a d i a n  d i s r u p t i o n s  a n d  n e i t h e r  m e a s u r e  

r e t u r n e d  t o  no rma l  i n  less t h a n  two w e e k s .  Winget  c o n c l u d e s  f rom 

t h e s e  a n d  o t h e r  f i n d i n g s  t h a t  w o r k  s c h e d u l e s  s h o u l d  n o t  b e  

s h i f t e d  more o f t e n  t h a n  e v e r y  t h r e e  w e e k s .  O t h e r w i s e  t h e  w o r k e r  

i s  c o n t i n u o u s l y  d e p r i v e d  o f  n o r m a l ,  h e a l t h - g i v i n g  s l e e p  p a t t e r n s ,  

and  p e r f o r m a n c e  a n d  s a f e t y  a w a r e n e s s  i n e v i t a b l y  decrease. 

(more) 
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S t u d i e s  o f  humans i s o l a t e d  i n  small g r o u p s  h a v e  shown t h a t  

soc i a l  i n t e r a c t i o n  a f f e c t s  rhythm. Rhythms f o r  i n d i v i d u a l s  i n  a 

small g r o u p  t e n d  t o  s y n c h r o n i z e  t o g e t h e r  a n d  c h a n g e  when new 

i n d i v i d u a l s  a r e  i n t r o d u c e d  i n t o  t h e  g r o u p .  

Winget  recommends t h e  f o l l o w i n g  g u i d e l i n e s  f o r  c o p i n g  w i t h  

a n  u p s e t  i n  c i r c a d i a n  rhy thms :  

-- Perform t h e  most i m p o r t a n t  t a sks  a s  soon  a f t e r  waking  a s  

p o s s i b l e .  

-- Avoid work ing  w i t h  power t o o l s  or d r i v i n g  a v e h i c l e  when 

f e e l i n g  s l e e p y  o r  d i s o r i e n t e d .  

-- Eat  t h e  l a r g e s t  meal o f  t h e  d a y  as  s o o n  a s  p o s s i b l e  a f t e r  

waking.  

-- Decrease c a l o r i c  i n t a k e  s l i g h t l y  and  a v o i d  o v e r l o a d i n g  

t h e  s y s t e m  w i t h  food.  

-- Decrease i n t a k e  o f  s a l t ,  coffee,  beer,  wine  and  h a r d  

liquor. C a f f e i n e  c a n  h e l p  i n c r e a s e  p e r f o r m a n c e ,  b u t  o n l y  when 

t a k e n  a t  peak times -- s u c h  a s  t h e  h i g h  p o i n t  i n  t h e  t e m p e r a t u r e  

c y c l e .  

-- Use o n l y  p r e s c r i b e d  m e d i c a t i o n s .  Amphetamines and  

s l e e p i n g  p i l l s  w o n ' t  h e l p ,  b e c a u s e  o f  t h e i r  "hangover t t  e f f e c t  a n 3  

b e c a u s e  t h e y  d i s t u r b  r tREMrt  -- Rapid Eye Movement -- s l e e p '  

( d r e a m i n g ) ,  which is  i m p o r t a n t  t o  human p s y c h o l o g i c a l  w e l l - b e i n g .  

11 # 11 # x 
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N A S A ' s  U - 2  AIRCRAFT TO MAP L I G H T N I N G  

An e x p e r i m e n t  d e s i g n e d  a t  t h e  M a r s h a l l  S p a c e  F l i g h t  C e n t e r ,  

H u n t s v i l l e ,  Ala . ,  t o  a i d  i n  t h e  d e v e l o p m e n t  of a s e n s o r  s y s t e m  t o  

'tmap'l l i g h t n i n g  from s p a c e  w i l l  b e  f l o w n  a b o a r d  a N A S A  U - 2  

a i r c r a f t  t h i s  m o n t h .  

M a r s h a l l  s c i e n t i s t s  l e f t  l a s t  w e e k  w i t h  t h e  e x p e r i m e n t  

p a c k a g e  f o r  A m e s  R e s e a r c h  C e n t e r ,  M o u n t a i n  V i e w ,  C a l i f o r n i a  t o  

p r e p a r e  f o r  t h e  f l i g h t .  A m e s  i s  t h e  home of t h r e e  h i g h  a l t i t u d e  

E a r t h  R e s o u r c e s  S u r v e y  A i rc ra f t  -- t w o  U - 2  a i r c r a f t  a n d  a n e w e r ,  

l a r g e r  ER-2. 

A c c o r d i n g  t o  Hugh C h r i s t i a n ,  p r o j e c t  s c i e n t i s t  a t  M a r s h a l l ' s  

S p a c e  S c i e n c e s  L a b o r a t o r y ,  t h e  O p t i c a l  L i g h t n i n g  D e t e c t i o n  

E x p e r i m e n t  w i l l  m e a s u r e  o p t i c a l  " s i g n a t u r e s "  o f  l i g h t n i n g  f r o m  

a b o v e  t h u n d e r s t o r m s .  

T h i s  e x p e r i m e n t  c o m p l e m e n t s  t h e  N i g h t t i m e / D a y t i m e  O p t i c a l  

S u r v e y  o f  L i g h t n i n g  w h i c h  was t a k e n  i n t o  s p a c e  o n  t h e  s e c o n d  a n d  

f o u r t h  f l i g h t s  o f  t h e  S p a c e  S h u t t l e  t o  p r o v i d e  a w i d e  f i e l d  of 

(more) 
A u g u s t  1 8 ,  1 9 8 2  
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v i e w  from o r b i t .  The U-2 f l i g h t  p r o v i d e s  f o r  u s e  o f  more 

s e n s o r s ,  l a r g e r  cameras a n d  a l o n g e r  d u r a t i o n  o v e r  a s i n g l e  s torm 

s y s t e m .  

T h i s  U - 2  f l i g h t  i s  t h e  s e v e n t h  i n  a ser ies  of f l i g h t s  o v e r  

t h e  t o p s  o f  t h u n d e r s t o r m s  t o  l o o k  a t  t h e  r e l a t i o n s h i p  b e t w e e n  

s t o r m  s e v e r i t y  a n d  l i g h t n i n g  a c t i v i t y ,  how l i g h t n i n g  r a t e s  

c o r r e s p o n d  t o  c l o u d  top motions  a n d  m e a s u r e  t h e  a m o u n t  o f  

l i g h t n i n g  o c c u r r i n g  i n  s e v e r e  s torm s y s t e m s .  *[The m e a s u r e m e n t s  

a r e  n e c e s s a r y  f o r  t h e  d e v e l o p m e n t  of a l i g h t n i n g  m a p p e r  w h i c h  

c o u l d  e n h a n c e  o u r  k n o w l e d g e  of  l i g h t n i n g - r e l a t e d  w e a t h e r  

phenomenon O n c e  i t  is i n s t a l l e d  i n  a g e o s t a t i o n a r y  w e a t h e r  

s a t e l l i t e ,  Ff s a i d  C h r i s t i a n .  

f f T h e  major p r o b l e m  w h i c h  m u s t  b e  s o l v e d  b e f o r e  s u c h  a 

l i g h t n i n g  m a p p e r  c o u l d  b e  i n s t a l l e d  i n  a g e o s t a t i o n a r y  weather 

s a t e l l i t e  i s  d e t e c t i n g  t h e  l i g h t n i n g  i n  t h e  d a y t i m e , "  h e  s a i d .  

'!The l i g h t  r e f l e c t i n g  o f f  t h e  t o p s  o f  t h e  c l o u d s  i s  b r i g h t e r  t h a n  

t h e  l i g h t n i n g  e m i s s i o n s .  We are s t u d y i n g  s e v e r a l  a p p r o a c h e s  t o  

f i l t e r i n g  t h e  l i g h t  i n  o r d e r  t o  d e t e c t  t h e  weaker f l a s h e s .  

" T h i s .  may b e  a good way t o  t r a c k  a s e v e r e  storm i n  r e a l  

t i n e ,  o r  ' n o w c a s t i n g f  a s  o p p o s e d  t o  f o r e c a s t i n g .  L a r g e  a m o u n t s  

a f  l i g h t n i n g  may p r o v i d e  i m m e d i a t e  i n d i c a t i o n s  of  a s e v e r e  s t o r m  

b e f o r e  l o n g - r a n g e  r ada r  would i n d i c a t e  i t , "  C h r i s t i a n  s a i d .  

The  o v e r f l i g h t  w i t h  t h e  U-2 p l a n e  w i l l  p r o v i d e  o p p o r t u n i t i e s  

f o r  %he e x p e r i m e n t  d u r i n g  a n  e l e v e n  d a y  p e r i o d  w h i c h  b e g a n  A u g u s t  

9 o n  a t a r g e t  of  o p p o r t u n i t y  b a s i s .  rlWe w i l l  f l y  when we h a v e  a 

g o o d  ~ t o r r n , ~ ~  h e  s a i d .  

( m o r e )  
A u g u s t  18 ,  1982 
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The e x p e r i m e n t ,  c o n s i s t i n g  o f  s e v e n  s e n s o r s ,  i s  mounted on a 

p a l l e t  which  f i t s  i n t o  t h e  b e l l y  o f  t h e  p l a n e .  

The U-2 a i r c r a f t  f l i e s  a t  740 km/hr ( 4 0 0  k n o t s )  a t  a n  

a l t i t u d e  of 65 ,000  f e e t  a n d  c a n  r e m a i n  a l o f t  f o r  u p  t o  s i x  h o u r s  

a t  a r a n g e  o f  4 ,700  km ( 2 , 5 0 0  n m i ) .  The LJ-2 a n d  ER-2 a i r c r a f t  

were b u i l t  by L o c k h e e d - C a l i f o r n i a  Company, P a l m d a l e ,  C a l i f .  

O t h a  Vaughan i s  a c o - i n v e s t i g a t o r  on  t h e  e x p e r i m e n t  a n d  

L a r r y  F r o s t  i s  r e s p o n s i b l e  f o r  t h e  e n g i n e e r i n g  a s p e c t s  of  t h e  

e x p e r i m e n t .  B o t h  a r e  w i t h  M a r s h a l l ' s  S p a c e  S c i e n c e s  

L a b o r a t o r y .  The  U-2 a i r c r a f t  a r e  p a r t  of t h e  A m e s  H i g h  A l t i t u d e  

M i s s i o n s  Branch ,  managed by J i m  Cherbonneaux.  

f # # # a 
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A CLOSE ENCOUNTER OF VETERAN SPACECRAFT 

Two o f  N A S A ' s  mos t  v e n e r a b l e  spacecraf t ,  P i o n e e r s  8 a n d  9 ,  

w i l l  h a v e  a c l o s e  e n c o u n t e r  by s p a c e  s t a n d a r d s  when t h e y  p a s s  

w i t h i n  1 .5  m i l l i o n  miles o f  each o t h e r  on T h u r s d a y ,  Oct. 7 .  T h e  

s t i l l - o p e r a t i n g  s o l a r  s a t e l l i t e s  h a v e  b e e n  c i r c l i n g  t h e  Sun l i k e  

m i n i a t u r e  p l a n e t s  s i n c e  1967  a n d  1968 .  

Two s imi la r  spacecraf t  t h a t  p reda te  t h e s e  sister s h i p s  a r e  

P i o n e e r s  6 a n d  7 ,  l a u n c h e d  i n  1 9 6 5  a n d  1966 .  Also i n  so l a r  

o r b i t ,  t h e y  a r e  s t i l l  t r a n s m i t t i n g  i n f o r m a t i o n  o n  t h e  space 

a r o u n d  t h e  Sun.  

D e s i g n e d  t o  l a s t  a t  l e a s t  s i x  mon ths ,  these  f o u r  P i o n e e r  

c r a f t  h a v e  f a r  e x c e e d e d  e x p e c t a t i o n s .  They have  b e e n  o r b i t i n g  

t h e  Sun a t o t a l  of 6 2  yea r s ,  a n d  h a v e  c o l l e c t i v e l y  t r a v e l e d  o v e r  

36 b i l l i o n  miles t h r o u g h  space. P i o n e e r  6 i s  man ' s  l o n g e s t -  

l a s t i n g  c r a f t  i n  i n t e r p l a n e t a r y  space. 

Toge the r  t h e  f o u r  s p a c e c r a f t  make  up  a n e t w o r k  of s o l a r  

weather s t a t i o n s  w h i c h  c i r c l e  t h e  Sun.  D e s p i t e  o c c a s i o n a l  

e q u i p m e n t  m a l f u n c t i o n s ,  t h e  r u g g e d  s a t e l l i t e s  t r a n s m i t  m a g n e t i c  

a n d  e l e c t r i c  f i e l d s  of t h e  Sun a n d  p l a n e t s ,  a n d  t h e  h i g h  e n e r g y  

(more) 
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cosmic ray particles in space. 

These early Pioneers are tracked by NASA's Deep Space 

Network only when other more modern missions don't interfere. 

However, data on current solar activity maintain its interest. 

Data from Pioneers are transmitted to radio engineers, to 

space scientists, and to the "solar weather forecastersf1 of the 

National Oceanographic and Atmospheric Administration's Solar 

Disturbance Forecast Center at Boulder, Colo. There data are 

made available to a range of users. 

When Pioneer 10 passed near Pioneer 9 on its way to Jupiter 

in 1972, Pioneer 9 was tracked by NASA's space antennas during 

increased solar flare activity. Changes in the solar material 

were documented as it traveled the 279 million miles between 

Pioneers 9 and 10. 

Two of NASA's antennas, located in Australia and Goldstone, 

Calif., will be listening Oct. 10 when Pioneers 8 and 9 are still 

close together. Their simultaneous signals will help scientists 

compare the interplanetary medium in relatively close 

locations,as well as assess the precision of the information the 

two solar satellites transmit. 

During the upcoming encounter, specific tests will be done 

to check the recalibration of Pioneer 8 ' s  solar wind instrument, 

which had been damaged shortly after launch. Transmitted 

measurements of the one-million-miles-per-hour solar winds will 

be compared to those from an identical instrument on Pioneer 9 ,  

about a n  hour and  a half (1 .5 million miles) "upwind." 

The October encounter is the result of the positions of the 

(more) 
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c r a f t s  i n  t h e i r  so l a r  o r b i t s ,  w h i c h  a v e r a g e  a b o u t  180 m i l l i o n  

miles across .  P i o n e e r  8 w i l l  b e  a t  i t s  p o i n t  c lo ses t  t o  t h e  Sun 

( t h e  p e r i h e l i o n  of i t s  o r b i t )  a t  t h e  same t i m e  P i o n e e r  9 is 

s w i n g i n g  o u t  t o  i t s  f a r t h e s t  p o s i t i o n  f rom t h e  Sun ( t h e  a p h e l i o n  

of  i t s  o r b i t ) .  

P i o n e e r  8 ,  l a u n c h e d  Dec. 1 3 ,  1967,  o r b i t s  t h e  Sun e v e r y  388 

d a y s ,  m o s t l y  o u t s i d e  t h e  E a r t h ' s  own so l a r  o r b i t .  I ts  o r b i t  

v a r i e s  from 0 .99  t o  1 .09  A s t r o n o m i c a l  U n i t s  from t h e  Sun.  An 

A s t r o n o m i c a l  U n i t  ( A U )  i s  t h e  a v e r a g e  S u n - t o - E a r t h  d i s t a n c e ,  o r  

9 3  m i l l i o n  miles.  

P i o n e e r  9 h a s  b e e n  c i r c l i n g  t h e  Sun e v e r y  298  d a y s  s i n c e  i t s  

l a u n c h  Nov. 8 ,  1 9 6 8 .  I t s  o r b i t ,  w h i c h  i s  p r i m a r i l y  w i t h i n  t h e  

E a r t h ' s  s o l a r  o r b i t ,  s w i n g s  from 0.75 t o  0 .99  A U  from t h e  Sun.  

T h e r e  h a v e  been  15 p r i o r  o c c a s i o n s  when P i o n e e r s  6-9 h a v e  

t r a v e l e d  n e a r  o n e  a n o t h e r  i n  space ,  b u t  t h e y  h a v e  b e e n  no  c l o s e r  

t h a n  8 m i l l i o n  mi l e s  a p a r t .  

I n  c o m p a r i s o n ,  t h e  1 . 5  m i l l i o n  mi l e s  t h a t  w i l l  s epa ra t e  

P i o n e e r s  8 a n d  9 i s  a s h o r t  hop t h r o u g h  s p a c e ,  t h o u g h  i t  is  

a p p r o x i m a t e l y  s e v e n  t imes t h e  a v e r a g e  d i s t a n c e  be tween  t h e  E a r t h  

a n d  t h e  Moon. 

-end- 

O c t o b e r  4, 1982 
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NEW S A T E L L I T E  TECHNOLOGY TESTED FOR USE A S  T O X I C  WASTE M O N I T O R  

N A S A  i s  u s i n g  t h e  l a t e s t  r e m o t e  s e n s i n g  s a t e l l i t e  t e c h n o l o g y  

t o  s t u d y  h a z a r d o u s - w a s t e  d i s p o s a l  s i t e s  n o r t h  o f  San  F r a n c i s c o  

Bay. 

The f o u r - y e a r  s t u d y ,  a j o i n t  r e s e a r c h  p r o j e c t  o f  N A S A ' s  A m e s  

R e s e a r c h  Center a n d  Woodward-Clyde C o n s u l t a n t s  i n  San F r a n c i s c o ,  

i s  d e s i g n e d  t o  t e s t  t h e  t e c h n o l o g y  of  t h e  new T h e m a t i c  Mapper ,  

l a u n c h e d  i n  J u l y  a b o a r d  N A S A ' s  Landsa t -4  s a t e l l i t e .  

The Themat i c  Mapper d a t a  i s  b e i n g  t e s t e d  f o r  i t s  u s e  i n  

a s s e s s i n g  h a z a r d s  f rom more t h a n  20 waste d i s p o s a l  s i t es  l o c a t e d  

i n  t h e  C a r q u i n e z  S t r a i t s  of San P a b l o  Bay,  t h e  n o r t h e r n  e x t e n s i o n  

o f  S a n  F r a n c i s c o  Bay. R e s e a r c h e r s  i d e n t i f i e d  e x i s t i n g  a n d  

abandoned s i t e s  u s i n g  i n f o r m a t i o n  p r o v i d e d  by t h e  C a l i f o r n i a  

Depar tment  of H e a l t h  a n d  t h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  

Agency. 

The C a r q u i n e z  S t r a i t s  a rea  h a s  h i s t o r i c a l l y  had  a h i g h  

c o n c e n t r a t i o n  o f  m a j o r  i n d u s t r i a l  f a c i l i t i e s  b e c a u s e  o f  i t s  

p r o x i m i t y  t o  r a i l r o a d  l i n e s  a n d  d e e p  water p o r t s .  T h e s e  

i n d u s t r i e s  g e n e r a t e d  a n d  d i s c a r d e d  a c o n s i d e r a b l e  amount  o f  waste 

(more) 
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-- o f t e n  o n  p r i v a t e  p r o p e r t y  w i t h i n  a n  i n d u s t r i a l  f a c i l i t y ,  which 

made r e g u l a t i o n  d i f f i c u l t .  

Themat i c  Mapper d a t a  w i l l  b e  u s e d  t o  s t u d y  t h e  area f o r  

water q u a l i t y ,  stress on v e g e t a t i o n ,  l a n d  u s e ,  s o i l s ,  s u r f a c e  

g e o l o g y ,  a n d  t o p o g r a p h y .  G e o l o g i c  h a z a r d s  a n d  p r o x i m i t y  t o  

p o p u l a t e d  areas a l s o  w i l l  b e  a s s e s s e d .  

Us ing  t h e  da ta ,  r e s e a r c h e r s  w i l l  a n a l y z e  p o t e n t i a l  waste 

h a z a r d s  t o  n e a r b y  u r b a n  areas.  They w i l l  i d e n t i f y  e f f e c t s  o f  

waste o n  bay  water by  l o o k i n g  for s i g n s  of t u r b i d i t y ,  c h l o r o p h y l l  

c o n c e n t r a t i o n  ( a n  i n d i c a t i o n  of a b n o r m a l  a l g a l  g r o w t h ) ,  a n d  

d i s t r i b u t i o n  of h e a t e d  waters e n t e r i n g  t h e  bay .  

G e o l o g i c  f a u l t s  w i l l  b e  a s s e s s e d  f o r  t h e i r  p o t e n t i a l  t o  

c a u s e  l eaks  of t o x i c  materials from h a z a r d o u s - w a s t e  d i s p o s a l  

s i t e s .  Cr i te r ia  w i l l  b e  d e v e l o p e d  t o  d e t e r m i n e  b u f f e r  z o n e s  

a r o u n d  h a z a r d o u s  s i t e s  -- z o n e s  where f u r t h e r  d e v e l o p m e n t  s h o u l d  

b e  l i m i t e d .  

Once t h e  C a r q u i n e z  S t r a i t s  s t u d y  has  b e e n  c o m p l e t e d ,  NASA 

s c i e n t i s t s ,  i n  c o n j u n c t i o n  w i t h  a Woodward-Clyde p r o j e c t  f o r  t h e  

Depar tmen t  of E n e r g y ,  w i l l  t e s t  t h e  t e c h n i q u e s  a t  a s i t e  i n  

s o u t h e a s t e r n  Utah .  T e c h n i q u e s  d e v e l o p e d  i n  t h e  C a r q u i n e z  S t r a i t s  

s t u d y  w i l l  b e  u s e d  t o  assess c o m p a t i b i l i t y  of T h e m a t i c  Mapper 

da ta  w i t h  a g e o g r a p h i c  i n f o r m a t i o n  s y s t e m  f o r  t h e  Utah  p r o j e c t .  

The Thematic Mapper i s  a h i g h - r e s o l u t i o n ,  m u l t i s p e c t r a l  

s c a n n e r  s y s t e m  which  o b s e r v e s  t h e  E a r t h  i n  s e v e n  b a n d s  o f  l i g h t  

i n  t h e  v i s i b l e ,  n e a r  i n f r a r e d  a n d  t h e r m a l  i n f r a r e d  r a n g e .  The  

m a p p e r ' s  greater  s p e c t r a l  a n d  s p a t i a l  r e s o l u t i o n  is  e x p e c t e d  t o  

p r o v i d e  s u p e r i o r  maps of g e o l o g i c  a n d  e n v i r o n m e n t a l  f e a t u r e s  

compared  t o  e a r l i e r  L a n d s a t  sensors .  

(more )  
O c t o b e r  13 ,  1982 
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U n t i l  t h e  s a t e l l i t e  da ta  become r e a d i l y  a v a i l a b l e ,  

r e s e a r c h e r s  a re  work ing  w i t h  a Themat i c  Mapper s imula to r  -- a n  

a i r c r a f t - m o u n t e d  i n s t r u m e n t  w i t h  c h a r a c t e r i s t i c s  s imilar  t o  t h e  

Thematic Mapper aboard t h e  s a t e l l i t e .  The  a i r c r a f t  s e n s o r  i s  

d e s i g n e d  t o  a p p r o x i m a t e  t h e  r e s o l u t i o n  of t h e  L a n d s a t  Thematic  

Mapper s y s t e m  a t  i t s  o r b i t a l  a l t i t u d e  of 705 k i lometer  (438 

miles)  w h i l e  f l y i n g  a t  19 .8  km (65,000 f e e t )  i n  t h e  N A S A  A m e s  U-2 

a i r c r a f t .  

The n e w e s t  L a n d s a t  p r o v i d e s  a t o o l  f o r  a c q u i r i n g  r e l i a b l e  

p h y s i c a l  s i t e  i n f o r m a t i o n  i n  a t i m e l y  a n d  c o s t - e f f e c t i v e  

manner. C i r c l i n g  t h e  ea r th  e v e r y  98.9 m i n u t e s ,  L a n d s a t - 4  images  

t h e  same 185 km (115 m i )  s w a t h  of t h e  ea r th ' s  s u r f a c e  e v e r y  1 6  

days .  D u r i n g  t h o s e  1 6  d a y s  any  p a r t  o f  t h e  e a r t h ,  e x c e p t  a small 

area a r o u n d  t h e  p o l e s ,  c a n  be  imaged by t h e  i n s t r u m e n t s  aboard.  

D r .  David Mouat of t h e  N A S A  A m e s  Techno logy  A p p l i c a t i o n s  

Branch  is  manager  of t h e  t o x i c  waste p r o j e c t .  He i s  a s s i s t ed  by 

Les l i e  M o r r i s s e y ,  team leader  f o r  T e c h n i c o l o r  Government S e r v i c e s  

( T G S  -- a n  A m e s  c o n t r a c t o r )  a n d  E l i z a b e t h  Horn,  a p r i m a r y  da t a  

a n a l y s t  f o r  TGS. Program d i r e c t o r s  f o r  Woodward-Clyde a r e  

C a t h e r i n e  Ki t cho  a n d  R i c h a r d  J. Woodward, 111, of t h e  San  

F r a n c i s c o  o f f i c e .  

11 # t # # 
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WOMEN T O  BE TESTED FOR EFFECTS OF SIMVLATED WEIGHTLESSNESS 

E i g h t  women a g e d  30 t o  45 w i l l  b e  t e s t e d  i n  O c t o b e r  a t  

NASA's Ames R e s e a r c h  C e n t e r  f o r  t h e  e f f e c t  of  w e i g h t l e s s n e s s  ofi 

body f l u i d s .  

W e i g h t l e s s n e s s  w i l l  be  s i m u l a t e d  by  seven d a y s  of b e d  rest  

w i t h  t h e  head  lowered s i x  degrees  from t h e  h o r i z o n t a l  -- m a r k i n g  

t h e  f i r s t  time women h a v e  b e e n  t e s t e d  i n  t h i s  r'head-down" 

p o s i  t i o n .  

-. . 

T h i r d  i n  a s e r i e s  of f o u r  e x p e r i m e n t s ,  t h e  s t u d y  i s  b e i n g  

c o n d u c t e d  by D r .  J o a n  V e r n i k o s - D a n e l l i s ,  a p h a r m a c o l o g i s t  i n  t h e  

A m e s  B i o m e d i c a l  Research D i v i s i o n .  

P r o l o n g e d  h o r i z o n t a l  bed  rest  h a s  l o n g  b e e n  u s e d  i n  t h e  

U n i t e d  S t a t e s  a s  a n  e f f e c t i v e  way t o  sirnillate t h e  w e i g h t l e s s  

c o n d i t i o n  o f  s p a c e f l i g h t .  V e r n i k o s - D a n e l l i s  u s e s  t h e  head-down 

method,  p r e f e r r e d  by S o v i e t  s c i e n t i s t s ,  b e c a u s e  i t  p r o v i d e s  a 

b e t t e r  s i m u l a t i o n  o f  t h e  r u s h  of  b l o o d  t o  t h e  h e a d  wh ich  o c c u r s  

o n  i n i t i a l  e x p o s u r e  t o  w e i g h t l e s s n e s s .  S c i e n t i s t s  b e l i e v e  i t  is 

t h i s  r u s h  of b l o o d  wh ich  t r i g g e r s  t h e  body mechanisms t h a t  

e l i m i n a t e  f l u i d s  a n d  s a l t s .  

(more 1 
O c t o b e r  1 8 ,  1982 
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After  p r e l i m i n a r y  s c r e e n i n g  t e s t s ,  e i g h t  v o l u n t e e r s  w i l l  b e  

selected f o r  a d m i s s i o n  O c t .  27 t o  t h e  A m e s  Human Research 

F a c i l i t y .  T h e  women w i l l  b e  s u b j e c t e d  t o  f i v e  d a y s  of c o n t r o l l e d  

a c t i v i t i e s ,  fo l lowed by s e v e n  d a y s  of b e d  rest. S u b j e c t s  w i l l  be  

d i s c h a r g e d  Nov. 1 4 ,  t h r e e  d a y s  a f t e r  g e t t i n g  o u t  of b e d  a n d  

r e t u r n i n g  t o  a m b u l a t o r y  s t a t u s .  

V e r n i k o s - D a n e l l i s  c o n d u c t e d  a n  i d e n t i c a l  t e s t  w i t h  e i g h t  men 

aged 35 t o  50 l a s t  October a n d  a s imilar  s t u d y  w i t h  a n o t h e r  e i g h t  

men i n  Augus t  1980. 

n e x t  year t o  c o m p l e t e  t h e  s e r i e s  o f  e x p e r i m e n t s .  

S h e  w i l l  s t u d y  a n o t h e r  g r o u p  o f  e i g h t ' w o m e n  

P r e l i m i n a r y  f i n d i n g s  from t h e  f i r s t  two s t u d i e s  show t h a t  

t h e  human body r e a c t s  t o  s i m u l a t e d  w e i g h t l e s s n e s s  i n  a manner  

t h a t  i s  o p p o s i t e  t h e  way i t  r e a c t s  each time a p e r s o n  g e t s  o u t  o f  s 

bed .  The r e s p o n s e  t o  t h e  r u s h  o f  b l o o d  t o  t h e  h e a d  d u r i n g  t h e  

f i rs t  2 4  h o u r s  of s i m u l a t e d  w e i g h t l e s s n e s s  is  a mi r ro r  image of 

t h e  b o d y ' s  r e s p o n s e  t o  t h e  r u s h  of  b l o o d  t o  t h e  f e e t  each time a 

p e r s o n  s t a n d s  up.  

When a s u b j e c t  s t a n d s  up  a f t e r  j u s t  o n e  h o u r  of l y i n g  down, 

h i s  h e a r t  r a t e  i n c r e a s e s ,  b l o o d  volume decreases  and  f l u i d -  

r e t a i n i n g  hormones  i n c r e a s e .  T h e  r e s p o n s e  t o  s t a n d i n g  u p  a f t e r  

s e v e n  d a y s  of bed res t  is  m e r e l y  a m a g n i f i c a t i o n  of t h e  no rma l  

body r e s p o n s e  t o  s t a n d i n g  u p  a f t e r  j u s t  o n e  h o u r  i n  bed .  

The two head-down b e d  rest  s t u d i e s  o f  males i n d i c a t e d  t h a t  

hormone mechanisms r e g u l a t i n g  f l u i d  r e t e n t i o n  a r e  s u p p r e s s e d  

d u r i n g  t h e  f i r s t  30 m i n u t e s  i n  t h i s  p o s i t i o n ,  c a u s i n g  more f l u i d  

to be  e l i m i n a t e d  from t h e  body.  The hormones  c o n t i n u e  a t  a 

decreased l e v e l  f o r  24  h o u r s ,  when t h e y  r e t u r n  t o  a new norma l  

a d a p t i v e  l e v e l .  

(more)  , 
October 18,  1982  
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A l t h o u g h  e x c e s s i v e  f l u i d  l o s s  i s  o n l y  a p p a r e n t  f o r  t h e  f i r s t  

24 h o u r s ,  s a l t  l o s s  c o n t i n u e s .  F o r  t h e  d u r a t i o n  of  2 b e d  r e s t ,  

t h e  body e l i m i n a t e s  m O r e  s a l t  t h a n  i t  t a k e s  i n .  

Loss of e x c e s s  f l u i d  a p p a r e n t l y  is a n o r m a l  a d a p t a t i o n  t o  

t h e  w e i g h t l e s s  e n v i r o n m e n t  o r  t h e  head-down p o s t u r e ,  b u t  i t  a l s o  

c o n t r i b u t e s  t o  t h e  g e n e r a l  d e c o n d i t i o n i n g  o f  t h e  body,  making 

some p e r s o n s  more l i k e l y  t h a n  o t h e r s  t o  f a i n t  when t h e y  g e t  up  

a f t e r  s e v e n  d a y s  of head-down bed  r e s t .  T h i s  t e n d e n c y  may a l s o  

b e  a p rob lem f o r  some i n d i v i d u a l s  d u r i n g  r e e n t r y  a n d  p o s t - f l i g h t  

r e a d j u s t m e n t  t o  E a r t h ' s  g r a v i t y .  

V e r n i k o s - D a n e l l i s  h a s  t h r e e  c o - i n v e s t i g a t o r s  f o r  t h e s e  

s t u d i e s :  D r .  L . C .  Keil o f  A m e s ,  D r .  Mary Dal lman of t h e  

U n i v e r s i t y  of C a l i f o r n i a  M e d i c a l  S c h o o l  i n  Sail F r a n c i ' s c o ,  a n d  D r .  

V ic to r  C o n v e r t i n o  of t h e  U n i v e r s i t y  o f  A r i z o n a .  

The  A m e s  Biomedica l  Ftesearch D i v i s i o n  i s  d i r e c t e d  by D r .  

H a r o l d  S a n d l e r .  The A m e s  Human Research F a c i l i t y  i s  managed by 

Dee O'Hara, R . N .  

# 8 / I  !I iI 
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Angelo  G u a s t a f e r r o ,  Deputy D i rec to r  of NASA's A m e s  Research 

C e n t e r ,  Mounta in  V i e w ,  C A ,  h a s  been  named a F e l l o w  o f  t h e  

Amer ican  A s t r o n a u t i c a l  S o c i e t y  ( A A S ) .  The A A S  i s  t h e  l e a d i n g  

U . S .  s c i e n t i f i c  a n d  t e c h n i c a l  o r g a n i z a t i o n  d e v o t e d  t o  space 

a c t i v i t i e s .  A A S  F e l l o w s  a r e  t h e  h i g h e s t  r a n k i n g  members o f  t h e  

S o c i e t y ,  s e l ec t ed  f o r  s i g n i f i c a n t  c o n t r i b u t i o n s  t o  

a s t r o n a u t i c s .  N e w  A A S  F e l l o w s  w i l l  b e  p r e s e n t e d  a t  t h e  A A S  

awards l u n c h e o n ,  Oct. 2 7 ,  H o u s t o n ,  T e x a s .  

As A m e s  Deputy  D i rec to r ,  G u a s t a f e r r o  h a s  a r a n g e  of 

management a n d  t e c h n i c a l  d u t i e s .  He h a s  h a d  a long career i n  

s p a c e  a n d  a e r o s p a c e  p r o j e c t  work s i n c e  r e c e i v i n g  his B a c h e l o r ' s  

d e g r e e  i n  M e c h a n i c a l  E n g i n e e r i n g  from N e w  J e r s e y  I n s t i t u t e  of  

Techno logy  i n  1954. He r e c e i v e d  an M B A , i n  R e s e a r c h  a n d  

Development  Management f r o n  F l o r i d a  S t a t e  U n i v e r s i t y  i n  1963. 

From 1955 t o  1963,  h e  s e r v e d  a s  a n  o f f i c e r ,  a n d  t h e n  a s  a 

c i v i l i a n ,  w i t h  t h e  U.S. A i r  F o r c e  Armament C e n t e r  a t  E g l i n  Air 

. 
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F o r c e  Base i n  F l o r i d a  a s  a n  a e r o n a u t i c a l  p r o j e c t  e n g i n e e r .  H e  

began  h i s  NASA career  a t  t h e  L a n g l e y  R e s e a r c h  Center, Hanp ton ,  V A  

i n  Sept 'ember  1963.  He s e r v e d  a t  L a n g l e y  i n  a v a r i e t y  of  r e s e a r c h  

a n d  deve lopmen t  management p o s i t i o n s  i n c l u d i n g  S c o u t  M i s s i o n  

O p e r a t i o n s  Manager ,  V i k i n g  GCMS Manager ,  V i k i n g  Deputy  P r o j e c t  

Manager ,  Rotor S y s t e m s  Research Aircraf t  P r o j e c t  Manager ,  a n d  t h e  

L a r g e  S p a c e  S y s t e m s  Techno logy  Program Manager.  

I n  A p r i l  1 9 7 9 ,  h e  went  t o  N A S A  H e a d q u a r t e r s ,  where  h e  h e a d e d  

t h e  P l a n e t a r y  D i v i s i o n ,  O f f i c e  o f  S p a c e  S c i e n c e s ,  r e s p o n s i b l e  f o r  

t h e  p l a n n i n g ,  d e v e l o p m e n t ,  and  o p e r a t i o n  o f  s p a c e c r a f t  s y s t e m s  

f o r  p l a n e t a r y  e x p l o r a t i o n .  A t  L a n g l e y ,  h e  r e c e i v e d  S p e c i a l  
- 

Achievemen t  Awards i n  1 9 7 4 ,  1977 ,  a n d  1 9 7 8 ,  and  a NASA 

O u t s t a n d i n g  L e a d e r s h i p  Medal i n  1977 f o r  w o r k  on V i k i n g .  A t  N A S A  

H e a d q u a r t e r s ,  h e  r e c e i v e d  t h e  NASA E x c e p t i o n a l  P e r f o r m a n c e  Award 

i n  1980 .  I n  1981,  h e  r e c e i v e d  t h e  NASA E x c e p t i o n a l  S e r v i c e  Medal 

f o r  work on t h e  Voyager  P r o j e c t .  

G u a s t a f e r r o  i s  m a r r r i e d  t o  t h e  former Eleanor  Lago. They 

l i v e  i n  S a n  J o s e ,  C A .  

Oct. 9 ,  1982 
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G u a s t a f e r r o  R e c e i v e s  A I A A  

Space S y s t e m s  Award 

Angelo G u a s t a f e r r o ,  Deputy Di rec tor  of N A S A ' s  k m e s  R e s e a r c h  

Center ,  Mounta in  V i e w ,  C A ,  h a s  been  named t o  rece ive  t h e  S p a c e  

S y s t e m s  Award f o r  1982 of  t h e  American I n s t i t u t e  of A e r o n a u t i c s  

a n d  A s t r o n a u t i c s  (AIAA). The  A I A A  is t h e  p r i n c i p a l  U.S. 

p r o f e s s i o n a l  a e r o s p a c e  e n g i n e e r i n g  o r g a n i z a t i o n ,  a n d  the 

S p a c e  S y s t e m s  Award is among i t s  l e a d i n g  c i t a t i o n s .  

made by t h e  A I A A  S p a c e  S y s t e m s  Cornnittee of 35 s y s t e m  

s p e c i a l i s t s .  

O c t .  1 9 ,  1982.  

S e l e c t i o n  is 

The  zward  w i l l  b e  p r e s e n t e d  i n  Wash ing ton ,  D . C .  on 

As A m e s  Deputy  D i r e c t o r ,  G u a s t a f e r r o  h a s  a r a n g e  of  

management a n d  t e c h n i c a l  d u t i e s .  

space a n d  a e r o s p a c e  p r o j e c t  w o r k  s i n c e  r e c e i v i n g  h i s  B a c h e l o r ' s  

degree i n  M e c h a n i c a l  E n g i n e e r i n g  from Nev J e r s e y  I n s t i t u t e  of 

Techno logy  i n  1954.  

He h a s  had  a long career in 

He r e c e i v e d  a n  MBA i n  R e s e a r c h  a n d  



Development  Management from F l o r i d a  S t a t e  U n i v e r s i t y  i n  1963. 

From 1955 t o  1963,  h e  s e r v e d  as  a n  o f f i c e r ,  a n d  t h e n  a s  a 

c i v i l i a n ,  w i t h  t h e  U.S. Air F o r c e  Armament Center a t  E g l i n  Air 

F o r c e  Base i n  F l o r i d a  as  a n  a e r o n a u t i c a l  p r o j e c t  e n g i n e e r .  He 

b e g a n  h i s  N A S A  career  a t  t h e  L a n g l e y  R e s e a r c h  C e n t e r ,  Hampton, V A  

i n  S e p t e m b e r  1963.  He s e r v e d  a t  L a n g l e y  i n  a v a r i e t y  o f  research  

and d e v e l o p m e n t  management p o s i t i o n s  i n c l u d i n g  S c o u t  M i s s i o n  

O p e r a t i o n s  Manager ,  V i k i n g  GCMS Manager ,  V i k i n g  Deputy  P r o j e c t  

Manager ,  Rotor S y s t e m s  R e s e a r c h  A i rc ra f t  P r o j e c t  Manager ,  and  t h e  

L a r g e  S p a c e  S y s t e m s  Techno logy  Program Manager .  4 

I n  A p r i l  1979 ,  h e  went  t o  N A S A  H e a d q u a r t e r s ,  where h e  headed  

t h e  P l a n e t a r y  D i v i s i o n ,  Of f i ce  of  S p a c e  S c i e n c e s ,  r e s p o n s i b l e  f o r  

t h e  p l a n n i n g ,  d e v e l o p m e n t ,  and  o p e r a t i o n  of s p a c e c r a f t  s y s t e m s  

f o r  p l a n e t a r y  e x p l o r a t i o n .  A t  L a n g l e y ,  h e  r e c e i v e d  S p e c i a l  

Achievement  Awards i n  1 9 7 4 ,  1977 ,  a n d  1 9 7 8 ,  a n d  a NASA 

O u t s t a n d i n g  L e a d e r s h i p  Medal i n  1977 f o r  work on V i k i n g .  A t  NASA 

H e a d q u a r t e r s ,  h e  r e c e i v e d  t h e  NASA E x c e p t i o n a l  P e r f o r m a n c e  Award 

i n  1980.  I n  1981 ,  h e  r e c e i v e d  t h e  N A S A  E x c e p t i o n a l  S e r v i c e  Medal 

f o r  w o r k  on  t h e  Voyager  P r o j e c t .  

G u a s t a f e r r o  i s  m a r r r i e d  t o  t h e  former E l e a n o r  Lago.  They 

l i v e  i n  S a n  Jose ,  C A .  

Oct. 9 ,  1982 
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JUPITER'S MOON EUROPA COULD SUPPORT LIFE IN OCEANS 

Researche.rs have  i d e n t i f i e d  a new and  s u r p r i s i n g  p l a c e  i n  

t h e  s o l a r  s y s t e m  which  m i g h t  be capable  of s u s t a i n i n g  l i f e ,  i f  

l i f e  fo rms  were t r a n s p l a n t e d  t h e r e .  

The p roposed  new l o c a l e  a p p a r e n t l y  d o e s  n o t  h a v e  some of t h e  

d r a w b a c k s  f o r  l i f e  o f  v a r i o u s  l o c a t i o n s  on Mars o r  J u p i t e r ,  wh ich  

c o u l d  p e r h a p s  s u p p o r t  l i f e  i f  c e r t a i n  r i g o r o u s  c o n d i t i o n s  a r e  

met. If t h e  work o f  s c i e n t i s t s  S t e v e n  S q u y r e s  and  Ray Reyso lds  

of NASA's Ames Research Center, Mountain View, CA proves out, 

some low forms of E a r t h  l i f e  c o u l d  be t r a n s p l a n t e d ,  and  m i g h t  
. I  

well s u r v i v e  i n  t h e  s u s p e c t e d  o c e a n s  of J u p i t e r ' s  p l a n e t - s i z e d  

moon, Europa .  S q u y r e s  and  Reynolds  p r e s e n t e d  t h e i r  f i n d i n g s  a t  

7 -1 
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the American Geophysical Unicn meeting in San Fra isco on 

December 14, 1982. 

Since no one has landed on Europa, the Squyres-Reynolds 

conclusions are based on spacecraft photographs and other 

measurements. However, these measurements appear to make a 

strong case. 

A detailed analysis of the data on Europa seems to show that 

. this planetary body has a thick ice surface. Investigators 

believe the ice covers a liquid ocean which could be 50 

kilometers (30 miles) or more deep. This planet-wrapping ocean, 

in turn, seems to be covered by a skin of ice, like the peel of 

an orange. 

(three miles) thick, on the average. (Estimates of ocean depth 

and ice thickness vary by tens of kilometers, but evidence is 

substantial for deep planet-covering oceans, similar to those on 

This layer of ice may be perhaps five kilometers 

Earth, wrapped in a relatively thin shell of solid ice.) Europa 

is a planetary body just slightly smaller than the Earth's moon. 

As an illustration of  the kind of Earth life that exists 

under conditions something like those proposed f o r  the Europan 

ocean, Squyres and Reynolds point to organisms found under the 

permanent ice of Earth's Antarctic lakes. These organisms get 

sunlight needed f o r  survival through thick permanent ice, and 
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m u l t i p l y  a n d  grow a t  l i g h t  l e v e l s  s imi la r  t o  t h o s e  c a l c u l a t e d  f o r  

Europa .  I n  b o t h  cases, s u n l i g h t ;  p a s s e s  t h r o u g h  a p e r m a n e n t  i c e  

l a y e r  i n t o  oceans be low.  
._ 

If l i f e  c o u l d  b e  s u p p o r t e d  i n  t h e  E u r o p e a n  o c e a n s ,  i t  would 

b e  t h a n k s  t o :  t h e  h e a t  of r a d i o a c t i v e  d e c a y  i n  t h e  p l a n e t l s  

r o c k y  i n t e r i o r ,  p l u s  h e a t  from t h e  t i d a l  f o r c e s  of g i a n t  

J u p i t e r ' s  g r a v i t y ,  p l u s  e n e r g y  f r D m  s u n l i g h t .  The f i r s t  two 

e n e r g y  s o u r c e s  a r e  enough  t o  k e e p  most of E u r o p a ' s  water l i q u i d  

i n  t h e  form o f  a p l a n e t - w i d e  o c e a n .  The t h i r d  ( s u n l i g h t )  would 

p r o v i d e  enough  e n e r g y  t o  l i v i n g  o r g a n i s m s  f o r  p h o t o s y n t h e s i s  t o  

o c c u r .  

S e e n  i n  p i c t u r e s  t a k e n  d u r i n g  t h e  r e c e n t  Voyager  s p a c e c r a f t  

f l y  b y ,  E u r o p a  i s  p e r f e c t l y  smoo th .  I t  l o o k s  l i k e  a h u g e ,  w h i t e  

b i l l i a r d  b a l l ,  n e t t e d  w i t h  a p a t t e r n  of h e m i s p h e r e - s p a n n i n g  d a r k  

l i n e s .  T h e  Voyager  p i c t u r e s  show t h a t  t hese  l i n e  f e a t u r e s  r a n g e  

i n  w i d t h  from o n e  k i l o m e t e r  t o  70 k i l o m e t e r s  ( h a l f  a mile t o  40  

mi l e s ) .  S c i e n t i s t s  b e l i e v e  t h e s e  d a r k  l i n e s  m a r k  h u g e ,  t h o u s a n d -  

m i l e - l o n g  f r a c t u r e  z o n e s - - t h e  r e s u l t  of c o n t i n u o u s  c r a c k i n g  of 

Eur-opals  r i g i d  i ce  s h e l l  d u e  t o  c o n s t a n t l y  c h a n g i n g  t i d a l  

forces .  T h e s e  t i d a l  f o r c e s  a r e  t h e  r e s u l t ,  o f  r e g u l a r  c h a n g e s  i n  

E u r o p a l s  o r b i t a l  d i s t a n c e ,  and  h e n c e  c h a n g e s  i n  g r a v i t y  f o r c e s  

from g i a n t  J u p i t e r .  W i t h i n  t h e s e  l a r g e  f r ac tu re  zones ,  R e y n o l d s  

s u g g e s t s ,  t h e r e  a r e  b e l i e v e d  t o  b e  many r e l a t i v e l y  small  c r acks ,  

t o o  small t o  h a v e  been o b s e r v e d  by V o y a g e r ' s  cameras. 

As cracks form and  f r e e z e  o v e r ,  t h e y  may p r o v i d e  windows f o r  

s u n l i g h t  t o  s h i n e  t h r o u g h  i n t o  t h e  o c e a n  waters be low- -dur ing  

E u r o p a ' s  60 -hour - long  d a y s .  S q u y r e s  a n d  R e y n o l d s  es t imate  t h a t  

(more)  

- . .  - -  - -. . -- 7 ' T  



- -  

I 

- 4 -  

total area of these thin-ice windows could aggregate 25 to 50 

square kilometers ( 1 0  to 20 square miles) planet-wide, year in 

and year out. Such ice windcws should let in enough sunlight to 

support known Earth organisms for five to ten years before ice 

becomes too th'ick for light passage. This total area of thin ice 

would provide up to 30 million watts per year of energy useful 

f o r  photosynthesis in Europa's oceans. 

The best evidence for regular cracking of Europa's ice shell 

is the continuous build-up of new frost--somewhat like snow--on 

Europa's surface, derived from the liquid water of its ocean. 

Other possible energy sources for living organisms in 

Eiiropa's oceans might be electric currents induced by Jupiter's 

enormous magnetic field--or heat from volcanic vents in the 

oceans floor. 

Evidence for this picture of Europa is'as follows: 

The big moon has an average density, which shows that its 

composition is mostly rock plus about six per cent water. 

The heat of radioactive decay plus tidal flexing of the moGn 

by Jupiter's gravity is a highly likely heat source t o  keep most 

of Europa's water liquid and maintain its oceans. Without this 

heat, the planetary body would be mantled in a solid sheet of 

ice. This would be expected at Europa's cold location, half a 

billion miles from the Sun. However, even though Europa appears 

t o  have an ocean, the surface of this ocean is a shell of i c e  

because it is in direct contact with the freezing vacuum of 

space--since Europa has no atmosphere. 

The planetary body's skin of ice is thought to be relatively 
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t h i n ,  s a y  Reyno lds  a n d  S q u y r e s  b e c a u s e  E u r o p a  h a s  a n  e x t r e m e l y  

smooth surface--a cue b a l l .  11;s surface i s  s o  smooth  t h a t  

v i r t u a l l y  a l l  c r a t e r s  h a v e  smoothed  o u t  c o m p l e t e l y .  T h i s  

i n d i c a t e s  a s h e l l  of f a i r l y  t h i n  i ce  a t  a r e l a t i v e l y  t t w a r m t t  

s u b s u r f a c e  t e m p e r a t u r e .  

I n t e r n a l  heat  n e e d e d  t o  w a r m  u p  t h i s  i ce  s h e l l  i s  h e l d  i n  by 

E u r o p a ' s  t t i n s u l a t i o n  b l a n k e t . "  B o t h  E a r t h  s a t e l l i t e  a n d  Voyager 

o b s e r v a t i o n s  n e a r  Europa  s u g g e s t  t h a t  i t  h a s  a u n i q u e  " f l u f f y 1 '  

s u r f a c e  t e x t u r e .  R e y n o l d s  and  S q u y r e s  b e l i e v e  t h a t  t h i s  is a n  

i n s u l a t i n g  l a y e r  of f r o s t .  

Such  a n  i n s u l a t i n g  b l a n k e t  would h o l d  i n  enough hea t  f o r  a n  

a v e r a g e  n e a r - s u r f a c e  t e m p e r a t u r e  o f  140 d e g r e e s  a b o v e  a b s o l u t e  

z e r o .  "Not h o t " ,  s a y s  R e y n o l d s ,  b u t  enough hea t  t o  smooth o u t  

: s u r f a c e  c r a t e r s  a n d  o t h e r  p l a n e t a r y  l a n d m a r k s  ( f o u n d  on v i r t u a l l y  

a l l  s o l a r  s y s t e m  b o d i e s )  and  deform a s e v e r a l - m i l e - t h i c k  i c e  - 

s h e l l  i n t o  t h e  smooth s p h e r e  o b s e r v e d  f o r  E u r o p a .  

F u r t h e r  e v i d e n c e  f o r  a n  i n s u l a t i o n  l a y e r  a n d  r e l a t i v e l y  t h i n  

i c e  s h e l l  f o r  Europa  comes f rom t h e  f a c t  t h a t  t h e  p l a n e t ' s  

t r a i l i n g  h e m i s p h e r e  i s  l i g h t l y  coa ted  w i t h  s u l f u r  d i o x i d e  

b e l i e v e d  t o  come from t h e  v o l c a n o e s  o f  i t s  n e i g h b o r i n g  b i g  moon, 

I o .  I f  Europa  were n o t  c o n s t a n t l y  g e n e r a t i n g  new f r o s t  t o  c o v e r  

up  t h i s  s u l f u r ,  i t  would b u i l d  u p  a n d  coa t  t h e  p l a n e t  t h i c k l y  i n  

j u s t  a few y e a r s .  T h i s  h a s  n o t  happened  e v e n  o v e r  m i l l i o n s  o f  

y e a r s .  

E u r o p a ' s  f r o s t  l a y e r  b u i l d s  up  f u r t h e r  e v e r y  t i m e  i t s  i c e  

s h e l l  cracks open  e x p o s i n g  l i q u i d  water. 

i n t o  t h e  vacuum of s p a c e ,  f r e e z e s ,  a n d  f a l l s  o n  t h e  i c y  p l a n e t ' s  

The water t h e n  b o i l s  u p  

(more) 
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s u r f a c e  as f r o s t .  

E u r o p a ' s  t i d e s  ( i c e  s h e l l - c r a c k i n g  v a r i a t i o n s  i n  g r a v i t y )  

a r e  c a u s e d  p r i m a r i l y  by  J u p i t e r .  G r a v i t y  of two o t h e r  p l a n e t -  

s i z e d  moons, I o  a n d  Ganymede, c o n s t a n t l y  ' J c ranks l l  E u r o p a ' s  o r b i t  

i n t o  e l l i p t i c a l  ( o v a l )  form. T h i s  means t h e  f o r c e  of  J u p i t e r ' s  

huge  g r a v i t y  v a r i e s  i n  s t r e n g t h  o n c e  e a c h  o r b i t  w i t h  t h e  r e g u l a r  

c h a n g e s  i n  E u r o p a ' s  d i s t a n c e  from J u p i t e r ,  r e s u l t i n g  from i ts  

o v a l  o r b i t .  As E u r o p a  i s  s l i g h t l y  s t r e t c h e d  a n d  relaxed w i t h  

each o r b i t ,  i t  is  h e a t e d  a n d  t h e  i ce  s h e l l  f r a c t u r e d .  

Comment S q u y r e s  a n d  Reyno1ds; the w o r k  s u g g e s t s  t h a t  Europa  

c o u l d  h a v e  a r e l a t i v e l y  small area of l i f e - s u p p o r t i n g  l f o a s e s f t  i n  

i t s  o c e a n s ,  a n  e n v i r o n m e n t  v e r y  l i m i t e d  i n  b o t h  area a n d  t ime,  

which  c o u l d  s u p p o r t  l i f e .  

( R e y n o l d s  was a n  a u t h o r  of t h e  p a p e r  p r e d i c t i n g  v o l c a n o e s  on  

J u p i t e r ' s  b i g  moon, I o ,  before  t h e  Voyager  p i c t u r e s  c o n f i r m e d  

t h e i r  p r e s e n c e . )  

- end  - 

(more) 
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HAVE ANTENNA -- WILL TRAVEL: 
NEW COMMUNICATION SYSTEM OPERATES FROM SUITCASE 

Combining a 15-year-old satellite with modern technology, 

NASA's Ames Research Center and General Electric of Schenectedy, 

N.Y., have developed a remote communications system that fits 

inside two suitcases and can be carried onboard an airplane. 

The remote system consists of a terminal and folding antenna 

which can be operated from an ordinary AC outlet or from a car 

battery . 
The terminal and antenna can communicate with any of several 

ground stations using the ATS-3 satellite -- an experimental 
communications satellite NASA has been operating since 1967. 

The system allows an operator anywhere in North or South 

America and most of the Atlantic or Pacific oceans to communicate 

at any time with a fixed earth station. 

The transportable terminal is contained in two ordinary- 

sized suitcases that can be carried as luggage in an automobile 

or on public transportation. One suitcase carries a collapsible 

antenna, the other an alphanumeric transceiver, the terminal used 

to send and receive communications. The equipment can be powered 

(more) 
December 27, 1982 
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from the cigarette lighter of an automobile o r  from a 115-volt AC 

outlet. 

The terminal may be operated at any location with an 

unimpeded view in the direction of the satellite. It takes about 

two minutes to set up: the antenna is unfolded and directed 

toward the satellite by reference to a simple chart, compass and 

elevation indicator. 

The operator enters a message on the keyboard, viewing what 

is typed on a display terminal. After the message is typed, it 

can be sent to the earth station with one keystroke. With 

another single keystroke, messages stored at the earth station 

can be received by the operator. All messages are recorded in 

print form at the earth station. 

Several earth stations, each with its complement of  

transportable terminals, can operate independently through the 

satellite. Independent earth stations can also communicate with 

each other. The alphanumeric communication system does not 

interfere with voice communications over the satellite, so that a 

NASA-authorized user can communicate at any time without prior 

scheduling. The alphanumeric format also offers greater privacy 

than voice communication. 

The ATS-3 satellite has in the past been used to relay voice 

communications in many disasters and emergencies. During the 

eruption of Mount Saint Helens in May 1980, an Air Force jeep was 

used at the disaster site f o r  voice communications via ATS-3, 

using a General Electric Earth station near Schenectady, N.Y. 

The experience at Mount Saint Helens illustrated the need 

f o r  rapidly deployed long-distance communications that are not 

(more) 
December 27, 1982 
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dependent on wirelines, because such lines often are destroyed in 

a disaster and surrounding telephone lines quickly become 

saturated. 

The additional privacy of the alphanumeric system is another 

attractive element f o r  disaster management -- particularly for 
search and rescue operations. 

The fixed-base station consists of a keyboard, color video 

display monitor, hard-copy printer, PDP-11 computer, phase-shift 

keyed modulator and demodulator, radio transmitter-receiver and 

large aperture antenna. The station takes up about as much space 

as an office desk, except for its antenna, which must be mounted 

outside within 100 feet of the radio equipment. 

The ATS-3 satellite is maintained at 105 degrees west 

longitude in an orbital inclination of 9.5 degrees. Its VHF 

communications transponder is an active frequency, translator- 

limiting repeater receiving at 149.22 MHz and retransmitting at 

135.5 MHz. ATS-3 and its sister satellite ATS-1 are operated by 

NASA's Goddard Space Flight Center, Greenbelt, Md. 

The current NASA-GE operation is a pilot test of the remote 

system using the ATS satellite. If enough public service and 

commercial applications are found, the system could be redesigned 

to operate over satellites other than ATS. 

Currently several organizations, including the state of 

California and the National Association for Search and Rescue, 

are working with NASA to develop further uses for this 

technology. The program is managed by the Communications 

Division, Office of Space Sciences and Applications, NASA 

Headquarters. 
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